
Simulated Space 
Missions Reveal 
Crew Problems 





CONVAIR-Mronauf/cs' ATLAS ...the IVce ^s'orld's first IClTiVT 


l-'rtim C;i|ic C'an;ivcnil came the news.. . CONVAIR AND THE AIR FORCE HAVE SUCCESSFULLY TEST- 
FLOWN THE ATLAS INTERCONTINENTAL BALLISTIC MISSILE. This momentous acconiplislinient lias 



assured the U S. Air Force a vital weapon for oi 
lirsi ICB.M is now in pilot production 


inal security and a key to ultimate peace. The free world's 
plant in San Diego, California 


CONVAIR 
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Now Available^^^H 
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miCKERS. 

Airl)ornc ^'al’ial^Io Displacement 
Pisloii Tvpe I’uinp.s 



A NKW LINE of Vickers Variable Displacenienl Piston Type Pumps 
is now available for aircraft applications at 4000 pst pressure. These 
new pumps have the same e.scejtlionally high overall efTteieney as well 
as the many other performance advantages demonstrated by' the 
3000 psi Vickers puinji series throughout milUons of hours of dependable 
airborne service. Flow eliaracleristios and maximum recommended 
speeds arc also the sanie for both scries. 

.An important feature of the ‘JOOO psi scries is a CONTAMINANT- 
TOLKRA.NT design enabling siicre.ssful operations in hydraulic 
Oiiifls and engine lubricating oils w'ith particle sizes up to 40 microns. 

Operation of airborne hydraulic .systems at 4000 psi is finding 
increasing favor because it means smaller actuators and less fluid in the 
system . . . resulting in an overall weight and space advantage. 

Vickers 4000 p.si hydraulic motors and fixed displacement pumps 
will also he avniinbic. For further information about 4000 psi 
pumps and motors, please write for Bulletin A-5219 or get in touch with 
the nearest Aero Hydraulics Division office listed below. 


VICKEnS INCORPOR.ATED 

DIVISION in' SI'KRIIY II 


ADMIXISTRSTtVK ari 


» |•.llglncc^in6. Sales and Service Offices! 

I TORB VSCSl. r.ll.lt'OIIM V . 3201 


ail.7 W'jult Bids. 


1 1'.I.I'.l. IIS VIS' V Il'ki'ri Wl‘\ D.*0(.(|. TKI.fITVCK; "ROV" II I'I'-CAIVI.Iv Videl 
OVERSFIAS j a i j i j'.i j nn s|-'r'y i.ynuBUpo Co.. Lut,— U'eul W'e«l Rood, Ucemrurd, MidJi., Sloslood 

ENGINEF.KS AND B 0 1 L u E u s Of OIL UYDRAULIC EQUIPMENT SIN'CE 1921 





DIVERSIFICATION 



The Hayes aircraft modification facility is a highly di- 
versified oijeration. From design, manufacture and testing 
of aircraft structures, Hayes activities branch out into a 
multitude of ramifications involved in aircraft modifi- 
cation. For examples, these include: 

Jet-augmenting tankers, missile work, infra-red re- 
search and production, instrument overhaul, design and 
manufacture of remote channel indicators, technical 
publication writing; design and production of electrical, 
electronic, hydraulic, and mechanical comixinents and 
power plant systems; helicopter maintenance, fabrication 
of refueling wing-pods, research in aerodynamics. From 
wiring circuit design and installation to complete modifi- 
cation of multi-engine aircraft, Hayes has the facility and 
the skilled staff necessary for engineering, manufacturing, 
quality control and coat control in widely diversified work 
on aircraft. 

Even the multiple bay dc.sign of the Hayes plant pro- 
motes diversified activities. Instead of a single lengthy 
production line in which different projects may interfere 
with each other. Hayes has 10 large iiroduction bays 
side-by-side, and diversified projects on various type 
planes never get in each other's way. 


ENGINEERS, SCIENTISTS, NEEDED 

Hayes is an aircraft modifica- 
tion, IR.AN, and maintenance 
facility, including guided mis- 
sile work. Good positions are 
open for aircraft design en- 
gineers, graduate etigineering 
students, and aeronautical 
scientists. Write Personnel Di- 
rector. Department 405, P. O. 
Box 2287. 






AVIATION CALENDAR 


y 12-H-\atioiial Confer 
iitc of Radio Kngiiiccrr. E 


\iuHial .Meeting, id San Juan Intercoii 
tiiiental Hotel San Jiuii, Puerto Rieo. 

Mar U-16-Cimt5e on glaw and cciamic 
liiatcrials lor aircraft and iniwile engiiieeiy 
I Imiglitnn Park, .tdmmistralion & Rc- 
sratcli 4: Deielupnient Center, Corning 
Claer Works. Coming, N. V, 

IV 14-16— Spring Meeting. Sociel; fur Kv- 


perm 


I Man- 


Mav 21-22-niglil Safeh l•■ol 


e. Chicago. III. 

the Shamrock Hilton, Ilous- 

oual Telemetering Confec- 


Institufi- nf .keronautieal Scieuccs Bldg., 
Los .\ngclcr, Calif. 

Production Teelmiqucr. spmuored hr the 
inslitiilc of Radio tlngincerr Profesional 
Croup on Production recliiiiqner. Hotel 
\crr I'orkcr, New York, Y. 

Jmie 5-6-nth .\nnual National Meeting. 
.\inicd Forces Chemical .\ssn„ Mote! 

June 9-12-.American Rocict Socictr' Seini- 


(Coijtimied on page fi) 
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Skilled personnel and advanced facilities combine at Lavelle 
to assure the high quality workmanship demanded in airframe, 
missile, jet engine and electronic components. 

With a long time background of experience, Lavelle craftsmen 
utilize modem equipment and new fabricating techniques to 
produce welded and machined sheet metal parts or assemblies 
made of stainless steel, titanium, nickel or aluminum alloys. 
Lavelle fabricates weldments ... by resistance, automatic or 
manual inert gas. metallic arc and oxy-acetylene welding. 
X-Ray, Zygio and Magnaflux methods of non-destructive test- 
ing are used to establish and control weld quality. 


You can depend on Lavelle craftsmanship to meet your exacting 
requirements ... on time ... at reasonable cost. Call on Lavelle 
when you need the finest in specialized fabricating services. 



lAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Belwetn Philadulphia. Pa., anri Trenton, N.J. 
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TRANS-SONICS 

PRESSURE POTENTIOMETERS 

Beyond the Specif kations .. . 

the Total Engineering Stoiy 



SpeciRcniions tel! pan of the story. At Trans-Sonics, Inc'., 
they are only the beginning. For each basic design, three 
volumes of evaluation tests are available containing thousands 
of individual data points. Essential information on perform- 
ance under temperature, vibration, shock and humidity is 
investigated, sifted out and recorded for easy reference. 

This extensive data enables the user to quickly evaluate 
performance under new or unexpected environmental condi- 
tions, As a result, greater design freedom is possible and 
valuable engineering time is saved. Write to Trans-Sonics, 
Inc., Dept. 7. Burlington, Massachusetts, for Pressure 
Potentiometer Bulletin; or if you prefer, describe your operat- 
ing environment and quantitative information will be provided. 

TRANS-SONICS 

Tkeddotv ImMiu/mA 


AVIATION CALENDAR 


(Confiiiiicd from page 5) 

animal Meeting and .\stto«aiitical Kx- 
position. Hotel Slatlei, Los .Sngelcs, Calif. 

June 9-lJ— I'ouitli International .\ntoiii3- 
tion Lsposition and Congtess, Coliseum. 
New York, N. Y. 

June 16-18— Second National Convention 
on Militacy ['llcctroiiies, Shciaton Park 
Hotel. Wasliington, D. C. 

lime 22-27— 61st .\nmial Meeting, .Sinerican 
Society for Testing Matciuls, Hotel Slat- 
let. Ruston, Mass. 

|imc 2-t-26-iUt Meeting. .Uialioii Dis- 
frihiitors and Mamifactiiters .\ssn.. Mount 
\''asliiii|ton ilotel, Bretton Woods. 
V I! 

lime 25-27-.\ir liansportatimi Conference, 
.\incrican Institute ol Klecitical liiigi- 
neets. Hotel Slatler, Buffalo. N. Y. 

June 27— First Water-Based Helicopter Syni- 
pnsinni, sponsored by the Bureau of .\cro- 
iiaiitics and Stevens Institute of Teeli- 
iiology, Stevnis Institute of Technology. 
Hoboken, J. 

Juh -f.6— ,\11 ,\uicrican .\iiation Fsposition, 
Counts \iqiort. Pittsburgh, Pa. 

(uU 8-11— I'lie Institute of the .\cronaiilieal 
Sciences. National Sumiiier Meeting, .^nl- 
Ixissadot Motel, Los .\ngelcs, Calif. 

Inly H-15-Ttiennial Inspection, National 
\dvisors Committee for \eionautics. 
\mes .\eronautical l.iboraton,. .Motfelt 
Field, Calif. 

Inly 2-t-25— Fifth \iimial .Symposium on 
Compiiteis and Data I’rocMsmg, .Mliany 
Hotel, neiis'cr, Colo. 

.\iig, 6-8— Special Fcclinicnl Conference on 
Non-Linear Magnetics and Magnetic .\ni- 
plifiers, sponsored by the .\nieiican In- 
stitute of FIcctric-al Kngineers. Hotel 
Statler, Los .Sngclcs. Calif. 

Aug, 13-15— Confeience on Islectmiiic 
Standards and Mcasua'incnls. National 
Bureau of Standards, Boulder Labora- 
tories, Bouider. Colo. loiiitlv sponsored 
by NBS. .American Institute of Electrical 
l-.ngmeers, and Institute of Radio Flngi- 

.\ug. 19-22-Wcsterii Isleelronie Sliovv &• 
Convention. Institute of Radio flnginecrs, 
.Ambassador Hotel, Los .Anseles, Calif. 

.Aug. 23-30-Nintb .Annual Congress, lit- 
teniational .Astrunautital Federation. .Am- 
sterdam, Holland. 

Sciit. 1-7— 105S I'ainlsoroiigb I'lsmg llisplav 
and lAliihition, Society of British .Air- 
craft Constructors. l‘'ambotough. Fug- 

Sept. 3-5—1958 Cryogenic I'.nginccriiig Con- 
fentnec, .Massaeluisetts Institute of Tech- 
nology, Cambridge, .Mass. 

Sept. 6-H— Internatioiral .Aviation Show, 
Coliseum, Nesv York, N. A*. 

Sept. 8-15— First International Congress of 
the .Aeronautical Sciences. Palace Hotel, 
Madrid. Spain. 

Sept. 8-13— Dynamics of Flight, University 
of Michigan iutensise course for prac- 
ticing Ciigiiieers, For details: R, M. 
Hone. lAcpt. nf .Aeronautical Engincct- 
ing. 1 523 Ka.st Knginc'cring Bldg.. Uni- 
'ersity of Michigan. .Ann .Arbor, Alicli, 

Sept- 22-25—1958 Meeting, Professional 
Croup on Telemetry and Remote Con- 
trol. .Americana Hotel, Bal Harbor, Mi- 
ami Beach. Fla. 
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400°F 
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This General Electric designed and developed amplifier operates without the use of refrigerants at ambient 
temperatures from — 67®F to 750®F. 


High-temperature, Radiation Tolerant 
Electronic Equipment-Without Refrigerants 


GENERAL ELECTRIC HAS PROVEN ABILITY TO MEET YOUR REQUIREMENTS 


Here’s important news for you if 
your systems project dictates the 
need for temperature and radiation 
tolerant electronic equipment. The 
General Electric Company stands 
ready to undertake the design, de- 
velopment, manufacture and evalua- 
tion of your equipment where your 
specifications call for successful 
operation up to 7S0°F, without re- 
frigerants. And General Electric’s 
ability to meet your high-tempera- 
ture requirements is backed by 


notable successes. 

FOR EXAMPLE General Electric has 
already developed airborne amplifiers 
which have been successfully operat- 
edoveran ambient temperature range 
from — 67°F to 750'’F. Special cir- 
cuit designs and packaging tech- 
niques permitted this without the 
use of heavy, complex refrigerating 
equipment- 


ment problems, contact your G-E 
Missile and Ordnance Systems De- 
partment Field Sales Office or mail 
the coupon below. 



OENERAL ELECTRIC COMPANY 


FOR INFORMATION on how General 
Electric can help you solve your 
high-temperature electronic equip- 


Burllnglen, VI. 


n MPS-S2, -'KIsh.Tcmpoiafvrs 


T^ogress Is OvrMosf- /mporiani- T^odud- 

GENERAL^ ELECTRIC 




NAME 

TITLI 

COMPANY . 

ADDRESS 

CITY STATE. ... 





. . . speaking of 

Missile Ground Support | MOBILITY | 


HERE’S WHY EMC CAH 



HANDLE MISSILE LAUHCHER PROGRAMS 



FMC's development of ground support equipment for major 
missile projects stems from over 17 years experience in 
producing mobile surface equipment for the Armed Forces 

Since 1941, FMC has designed and built more types of 
military-standardized tracked vehicles than any other com- 
pany in America. This extensive and versatile background in 
the field of mobility can be applied to your missile ground 
support project. 

FMC is uniquely qualified to handle every phase of the job 
from design concept through development, engineering, and 
production on any size project. Long familiarity with military 
requirements enables FMC to approach basic design with stand- 
ardization in mind. With fully integrated facilities devoted 
exclusively to the production of defense equipment, contract 
delivery requirements are met— on schedule. 

Do what others have done. Provide for the over-all success 
of your missile system, by contacting FMC at the very begin- 
ning of your program. This will insure perfectly coordinated 
development and delivery of required ground support equip- 
ment. Contact us today for more information. 

Creative Engineers: Find stimulating 
challenge at FMC's Ordnance Division 




Putting ideas 


Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Ordnance Division 

Missile Equipment Section 3-A 
110S COLEMAN AVENUE. SAN JOSE, CALIF. 








Aircraft and automotive fuels, oils, and solvents won’t 
For resistance to fuels, oils and deteriorate Silastic'" LS-53, a new Dow Corning lluoro- 
SolVenlS soecifv Silastic tS carbon silicone rubber. Silastic LS-53 has unusual resist- 
’ * ' ance to other organic chemicals as well as silicone 

fluids. In physical properties, such as low compre.s- 
sion set and serviceability at —80 or 500 F, Silastic 
LS-53 resembles other silicone rubbers. Available from 
Get latest data on Silastic. Mail coupon today leading rubber companies. 



Typical Properties of Silastic LS-53 

f cured 24 houri at 300 F) 

• Tensile strength, psi 

• Elongation, % 

• Compression set, It, 22 hrs ® 300F 

• Brittle Point, “F 

• Solvent Resistance. % swelled 
ASTM No. 3 Oil, 21 days <S 300 F 
Jet Fuel JP4, 15 days @ 250 F 




If you consider All the propertlas of a silicone rubber, you'll specify SILASTIC 


Dow Oorning corporation 

tVIIDI-AND. rvllCHIQAN 
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BIG EXTRUSIONS 


...from 

improve design 
reduce weight 
lower assembly costs 


Harvey Aluminum 

Bto QUALtTV EXTRUSIONS — 3 feet Wide and wider, as 
long as 80 feet — are being made by Harvey Aluminum. For 
information on BIG aluminum extrusions, and smaller shapes, 
loo, write direct to Harvey Aluminum, Torrance, Calif., or 
contact the nearest Harvey Aluminum factory branch listed 
under ‘‘Aluminum" in your classified directory. 



Harvey 

x^luminum 



HARNISCHFEGER 




Presenting the NEW 

P51H ENGINE-DRIVEN 

for rugged in-the-field welding! 


WELDERS 


...4-0 to 500-amp welding 
range 

... superior arcs 
...low gas consumption 
...many other features 



The new PtH engine-driven welders combine 
rugged, simple design with superior welding 
characteristics for long-life, low-cost welder 
operation. Elimination of non-essential parts 
and easy access to all adjustments sim[3lify 
operation in the field — assure a self-contained 
source of dependable power for heavy-construc- 
tion, pipeline, maintenance, and repair welding. 
Other Ijcnefits include: 

• Available in 200, 300, and 400-arap sizes — 
skid or trailer mounted. 

• Stable current — even at extreme ends of 
range. Limited current peaks allow deep pen- 
etration without bum-through. 

• Automatic self-adjusting voltage control — 
dial setting provided for six electrode sizes. 

• Easy, accurate current control — exclusive 
design allows precise settings and resettings. 

• Superior arc characteristics— maintain 100% 
arc stability — instantaneous recovery — 
prevents popouts. 

• Powerful Hercules engine— permits full-shift 
operation — with gas to spare, 

• Dependable idling device — automatically 
slows engine down to idling speed when not 
welding. Saves gas and oil. reduces wear. 






Non Aging — ready for instant serv- 
ice at any time, whether measured 
by clock or calendar-that’s medium 
and high pressure Fluoroflex®-T 
hose fabricated from a compound of 
Teflon® resins. Working life is un- 
limited for practical purposes. 

Permanent reliability is assured by 
a manufacturer with complete con- 
trol of hose production, as well as 
fitting and assembly fabrication. It 
is confirmed by use on virtually ail 
liquid fuel and many solid fuel mis- 
siles produced to date ...proved by 


years of in-flight service on mili- 
tary and commercial aircraft- 

temperature extremes, including the 
exotic fuels. Fluoroflex-T hose as- 
semblies are ideal for use in launch- 
ing and fueling systems as well as 
in the fuel and hydraulic control 
systems— up to 3000 psi. Their 
slender silhouette and compact fit- 
tings conserve valuable space in con- 
fined missile envelopes, 

Vital Facts About Teflon. End prop- 
erties of products made from Tfefion 


powder can change significantly 
with even minor or accidental alter- 
ations in processing, Your best 
guarantee of absolute reliability is 
the manufacturer's experience. 
Specify FIuoroflex-T for the hose 
that's backed by unequalled experi- 
ence in fluorocarbon hose. 

This Si-page aircraft 
plumbing handbook gives 
detailed information on 
FIuorofisx-T hose and hose 
eompononis. It's available 
on request. 





Originators of high temperature fluorocarbon hose assemblies 


e s i stof'l ex 

CORPORATION 


unique control probler solved 



The Waldorf Instrument Company's Fluid Systems Division 
recently undertoolt research and development activity orr a 
unique control problem for aircraft gas-turbine engines. 

It was required that a hydraulic unit be supplied which would 
provide the specified in-put vs. load position schedule and 
incorporate fuel interlock and over-ride mechanisms. 

A component package was designed which housed the 
following elements; 


The control meets all requirements of military 
specification MIL-E-5009A. 

This unit is designed to operate in an ambient temperature 
of —65° F. to 475° F. with servo oil temperatures of 
-65° f. to 425° F. at 3000 psi. 

For further information, contact — 



WACDORF INSTRUMENT CO- 



c» 
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. . . Because menasco uses advanced 

METHODS IN THE 

MANUFACTURE OF BANTAM LANDING GEAR 

Douglas A4D-2 Skyhawk, smallest and lightest jet combat 
plane operates from all sizes of Navy carriers and short land- 
ing fields, Nicknamed the "Mighty Midget',’ this powerful 
bantam attack plane is the latest in design simplification and 
efficient functional performance. Capabilities include carry- 


ing atom bombs, rockets, missiles, machine guns and other 
weapons. 

Menasco was chosen to fabricate the compact, lightweight, 
rugged landing gear required to meet the highest mechanical 
specifications. Compatible with the design pattern, Menasco 
used the most economical, yet most effective and practical 
fabrication techniques to provide low cost high volume. This 
is typical of the imaginative thinking which applies to 
Menasco's production planning. 




DCnillDCn* ^ ligHtweight, low-loss, radiation-free cable with electrical 

• uniformity for interconnecting the navigation and communication 
antenna circuits of the Douglas Aircraft Co.'s new DC-8 jet airliner. 


sPECiFiED^^;^^^;!^: Coaxial CahU 

A semi-flexible cable with tubular copper inner 
conductor, foamed polyethylene dielectric and 
commercially pure aluminum outer conductor. 

With outstanding advantages for use in aircraft navigation, communication and warn 
ing circuits that include: 

1. Twice the efficiency of solid dielectric (RG-8*/,;) type of cable now in 
general use. 

2. Extended life characteristics that permit permanent installation and assure 
electrical stability during the life of the plane. 

3. Good frequency response over wide temperature variations; capable of 
withstanding highest summer ground temperatures, as well as extremely 
low temperatures found at high altitudes. 

4. Greater efficiency and improved system performance without the use of 
additional electronic components. 

5. Ability to operate in both pressurized and non-pressurized parts of a 
plane without the use of cable dehydrators or pressurizing systems. 

6. Lighter and smaller than many cables now installed in aircraft. 

Foamfiex coaxial cable is supplied in long lengths on lightweight, disposable reels. For 
further information or inquiries, write Dept, FC. 

PHELPS msEcoppEUPmms 

CORPORATION 

300 PARK AVENUE. NEW YORK 22, N.Y. 








FROM UNDERSEAS TO OUTER SPACE-WEAPONS OF THE 
NAVAL ORDNANCE LABORATORY GUARD OUR FREEDOM 
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B.F.Goodrich aviation products 


E DITORIAL 


Toward a National Space Policy 


Last week in Denver we indulged in two days of 
mental fermentation on teclmical problems of space 
cxploralion along with about 1,100 representatises of 
the military services, aviation industry and research or- 
ganizations. Occasion was the second Astronautics Sym- 
posium sponsored by the Air Force Office of Scientific 
Research, the technical details of which arc reported on 
page 26- 'Ibis exercise uas an extremely \ahiablc step 
along the road toward cs’cntual fonnulation of a sound 
national s]5a:c policy. It was interesting to note that 
flic first such AFOSli conference held in the prc-Sputnilc 
era last year in San Diego «ith joint .sponsorship of 
Convair’s Astronautics Dis ision attracted 500 participants 
and sexcre skepticism from the top militarv and cixilian 
leaders of our goxemment. 

'I'his year in the post-Sputnik era, attendance more 
than doubled, and the only argument xx-as ox er how soon 
and hoxv much space exploration could be accomplished. 
Last year. Brig. Gen. II. !•'. Gregorv. xvho conxmands 
AFOSR and was a pioneer in U.S. helicopter dcxcloji- 
nient more than a decade ago. took a beating from his 
superiors and the daily press for his statement to the San 
Diego symposium that "flight outside the atmosphere is a 
reality. Although it may be somexvhat carlx- to be build- 
ing space ships, it is not too earix to start thinking about 
it." 'Ibis year. Gen. Gregory xvus justified in .some ora- 
torical nose thumbing at his critics, for exents haxe 
proxed his allegedly xxild prophecr was really a most 
conserx atix e estimate of the situation, and todav the Air 
Force is scrambling into space with a wide x'aricty of 
iBiaixncd and unmanned xehiclcs, 

Future Knowledge 

In hi.s keynote speech to the Denxer assenxblx', Gen, 
Gregory also had some other thoughts that arc xx’orth 
emphasis. 'T’liture knoxxledge will stenx from certain 
principles that haxe guided the airman in the past and 
xxhich will continue to guide him in the future." lie 
told the symposium that "the first of these is that there 
is a single continuum xvhich sunounds the airth. Air 
and space arc conxenient xxays of describing scxcral paits 
of xxhat really is a unified phenomenon. Anx' effort to 
define a dixiding line betxvccn these txxo is so -artificial 
that it should be apparent that we arc talking of a single 
medium. Similarly, a distinction between aeronautics 
and astronautics is a coixx’cnicnt wax- of describing spe- 
cialized segments of one ajjplicd science which deals with 
the infinite realm of the airman." 

Gen. Gregory- also xxanicd that xxe Anxericans can no 
longer eixjoy an exchisix-c "hnntiixg license in the area of 
scientific exploration." lie said, "it is open territory- for 
any natioix desiring to affect a scientific probe into the 
secrets of the unixerse. Such secrets, lioxxcx cr. arc not of 
the kind we xiormalh- associate xvith a militarv operatioix. 
Ilxcy arc ax-ailable to all men irrcspcctixe of the motiva- 
tioix that impels their discox ery. Ihcy caixnot be held as 
a private domain by militarv security classification nor 


can a sciexxtific breakthrough by a would-be aggressor 
be rationalized as a security xiolatiou, a conxproniisc of 
the taking of something that is rightfully ones , . . One 
of the xixost inxportant jobs to be done in research and 
dexclopinent today is that of insuring the adequate flow 
of research infonnatinn." 

Dr. Clifford C. I'nrnas, chancellor of the Unixersitv of 
Buffalo and former Assistaixt Sccrctarx- of Dcfcn.se for 
Research and Dex-clopment, also emphasized the need 
tor an honest and adequate floxx- of |3ubhe infomxatioxi 
on ixatioixal space policy and its scientific problems. "If 
the public is kept honestly aixd fxilly infornxed of the 
xiiilitary, political, scientific aixd teciinological aspects. 
I bcliexe it will contixixie to sxxpport the exploration of 
space and many other important mattcr.s. If the iiiforixxa- 
fioii is spotty, misleading and less than straightforward, 
then confideixce as well as motix-afioix will waixe aixd 
can only- be rexived by another major crisis. Then it 
may be too late." 

Solid Foundation 

We heartily- agree xx itli Dr. Furnas on this vital point. 
We cannot afford the traditional start and stop, feast 
and famine policies in a national space program that haxe 
so xitiated our defense effort in the past and wasted 
billions of dollars xx'ithout achiex-ing the required results. 
A sound and cffcctixe national space policx-. like anv 
othcr national ptogranx, must be firmly liased on a solid 
foundation of public xmdetstanding and support. 

Exerybody concerned with dexeloping a sound na- 
tional space policy must contimially contribute to the 
effort required to achiexe a higher degree of technical 
literacy and general understanding of space problems 
until the public and the Congress that represents it can 
distinguish for itself tlxc difference behxeexx circus stunts 
in space and sound scientific program.s and can spot the 
difference betwecix the space pitch man and the scientists 
genninely interested only in adding to the sum totiil of 
mai''s knoxx-iedge of himself and his unix-ersc. At this late 
date, the need for a peraiancnt cffcctixe national space 
policy based on civil needs as well as possible military- 
requirenicnts should be self-evident to exerv citizen. 

Unfortunately, this is not the case and a great deal 
more conx incing is required before exen the top leader- 
ship of our government fully understands the problem 
iind the ab.sohitc necessity for tackling it on a long term 
basis. W'c haxe only the faint beginnings of a sound 
national space jjolicx-. 

Hoxxcvcr. exents such as the AFOSR symposium. 
xx-Ixich most certainly should be continued on an annual 
basis, and the public hearings now nnfolding before the 
House Select Committee on Astronautics and Space Ex- 
ploration are cxtreniely ncccssarx and vital contributions 
to the exentual formulation of a scientificxilv solid space 
program tailored to meet our national needs and gen- 
uinely enhance oiir international prestige. 

—Robert Ilotz 
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installation, cage-mounted fioata are inflat* 
Kidde’s INFLATAIR units. They employ be 
to aspirate free air into the floats at a ratio i 
Product of Kidde’s years of experience witl 
for life rafts, this fast-acting INFLATAIR h 
fulness in ground inflation gear such as liftin; 
escape chutes, drone and missile recovery cui 
applications are practically unlimited. 


Walter Kidde & Company, Inc., / 
518 Main Street, Belle' 
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CREATIVITY 

and PRODUCIBILITY 


Basic research has been described as “a search for knowl- 
edge, unfettered by production demands." At Avco, we 
realize that fundamental new ideas cannot be programmed 
in advance to fit the needs of even the highe.st priority 
schedule. There will always be room here for this kind of 
basic creative work. 

Yet, as an industrial research operation, we want to 
realize the material benefits that have historically resulted 
from scientific breakthroughs. Economic common sense 
and national security require an industrial research struc- 
ture that can transform the idea in a scientist'.s brain into 
workable, useful hardware. 

M'e .see nothing inconsistent in the pursuit of new products 
simultaneously witli the pursuit of new ideas— and doing 
both under the .same roof. Rather, we feel that the con- 
tinuous feedback resulting from close association of basic 
research people, ap|)lied scientists and engineers, test 
engineers and product engineers does as much for creativ- 
ity as for producibility. And America's future depends 
upon a good supply of both. 

Robert D. Grange, 
Manager, Prototype Development Department 




Robert D. Grange 




career opportunities for exceptionally qualified and forward- 
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Washington Roundup 


Army and Industry 

.•\niiy Ordnance, wliich includes flic missile commands, 
has taken another step toward increased industtv pirtici 
palion in its iitscnnl system of weapons dcvclopincnt- 
Secinity regiilalion.s arc being revised so that almost any 
eontnictor or qualified technical group in tlie U.S. c-.in 
hiuc. access to tlic Army’s estimates of its future weapons 
and cquipincnt requirements. Making more people fa- 
niiliat witii the Amiv’s adsanced jslaiiniiig is expected to 
make tlie plans more tesilistic and c'cntualiy |)roside 
better weaijons. 

Maj. Cen. J. II. llinrichs. Chief of Ordnance, ex- 
plainexl the new security jirocedures last ssex'k to a meet- 
ing of the Anrcrican Ordnance Assn. lie stated sinmls' 
that tlicir purpose is to aeate sraipon development "he- 
roes-’’ 'Such licrocs." lie sairi. eouki only he made "when 
a man with vision as to boss to solve an anticipated prob- 
lem meets a man with the anthoritv and monei to carrs 
it out and tlie solution i.s successful just at tlic time the 
problem becomes acute and very real." 

Senate Space Hearing 

Senate Special Committee on Space and .Astronautics 
is scheduled to begin liearings tomorrow on the .Adiniii- 
i.stnition pro|)osal to crc'atc a national space agcnci witli 
the National Adiisorv Committee for Aeronautics as its 
nnclens. fames II. Doolittle. N.ACA chaimiaii, will be 
tlie leadofl witness, according to Sen. Lviidon Jolinson 
iD.-l’c-x.) comniitta' chairman. 

1 he Ilcnise Committee on Astronautics and Space 
Exploration is seliednled to conclude public liearings on 
the proposal on W'edncsdav and go in executive session to 
mark up the bill. 

Technology Act 

Senate hearings on the pro|)o.vtd Science and Tech- 
nology -Act of 1958, wliicli began last week, will be 
limited to consideration of a program for coordination 
of scientific and technical information. Sen. Hubert 
Iloinphtey (D.-Minn.) chairniim of the Reorganization 
Siibcimimiltec of the Senate Oovernnieiit Operations 
Coniiiiittce, said iitlier v ital prov isions of the proposed act 
arc iindei consideration b\ the Committee on .Astro- 
nautics and Space and will lie deferred until a coordinated 
progniiii can be Siitisfactorily workid out (setwccii the 
two committees. 

Current pliase of the hearings will be to develop in- 
formation as to tlie need for fiutbcr legislation to enable 
tlie government to establish a program to insure ade- 
quate dissemination of scientific and technical infomia- 


Smali Business 

Defense Department re|iresentatives liavc given Senate 
Small Biisincs.s Committee an optimistic picture of the 
possibility of substantial partici|wtion bv small firms in 
tlic militaiy guided missiles, rockets and space programs 
as subcoiilractors. But thev anticipated a trend awav from 
smaller finns on prime contracts. Perkins McGuire, .As- 
sistant Secretary of Defense for Supply and Logistics, 
repotted lliat about 20% of tbc monev paid to prime 
missile contractors now flows to siiiall business snbcoii- 
tractors in tlic first tier. Maj. Gen. Ben I'link, deputv 
•Air f orce director of Ballistic Missiles, |int the USAT 
percentage sliglitly higher and estimated that an addi- 


tional 1 % of the overall dollars for missiles goes to 
iccoiid-tici small business subcontractors. 

Aircraft Industries Assn reported last week tliat, of the 
SI billion paid to subcontractors of the aircraft industrv 
engaged in ballistic missile work during 1957. more tlian 
$267 million-approxiniately 21%-was paid out to small 
business subcontractors. .Al.A said the small business 
share of the total "should be somewhat larger" as 
industry moves into production phase of the program. 

Pay Increase 

Both tire House and Senate have approved "incen- 
tive” niililary pay incre-ascs but differ on tlie amount 
necessary to attract and retain a career force. A confer- 
enrc committee lias been appointed to work this out. 

The House a|jproved a measure that would provide 
S685.000.000 annually in |siy to the niilitan- tlic Senate 
a bill that would cost a total of 5577,000.000. ”1116 leg- 
islation was patterned after rcconimeiidationr of the 
vlordiner Cominittee and is designed to keep frained and 
i|ualified personnel in the armed services. ”1116 bill pro- 
vides heavy increases for top officers and enlisted men ana 
.idds new grades to the present career inanitivcs. 

CAB Red Tape 

riictc i.s a move to reduce Civil Aeronautics Board red 
tape by eliminating non-essential boariiigs-for example, 
on ihc purchase or lease of ,i small number of aircraft. 
Legislation anthoriz.iiig tbe Board to do tliis has been 
introduced by Sen. W'artcn Magnuson (D-\\'ash.). cliair- 
niaii of the Senate Comniercc Comiiiittee. and Rep. 
Oteii Harris (D.-.Ark.), cluiinnan of the House Commerce 
Committee. Magnuson estimates tliat the legislation 
could eliminate "as many as 10 liearings eacli ve-ar which 
arc now required to lie conducted at considerable ex- 
pense in tenns of time, effort and money expended bv 
the Board’s staff and by the applicants." 

Nat'ional Air Museum 

Proposals to create a National Air Museum in Wash- 
ington are expected to be considered in executive session 
vvitliiii the iie-.ir future by the Senate Public W orks 
Buildings and Grounds Siibcomiiiittce. .According to 
Chairm.in Sen. Pat McNamara (D.-Micb.), public hear- 
ings have already lieen licld. 

Airport Design 

Civil .Aeronautics Administration last week named the 
firm of .Amman and AA'hitncy, New A'ork cngiiicerinf 
cmiviilhints. to design the new Washington International 
-Aimort at Chaiitilly, Va. 

Bennett Griffin, recently retired director of the AA’asli- 
ingtoii National .Airport, lias been appointed S|iecial avia- 
tion convultanl in tbe current improvement program of 
tbe Miami international -Airport. Griffin will be asso- 
ciated with Howard Needles, Tammcn and Bergendoff. 
I'lorida engineering consultants retained bv the Miami 
Port -Authorilv. 

I hc Washington teniiiiial biiildiiij. control tower and 
service buildings will be designed bv Eero Saiirinen, Mich- 
igan architect. Burns and NfcDomicll of Kansas Citv will 
design electrical installations at the new Washington 
airport and Ellery Hiisted of W'a.vliiiigtoii will be tlie 
master planning consultant. 

— A\’ashiii|ton staff 
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S pace T echn ology 


Man’s Scientific Role in Space Debated 


Panel at AFOSR astronautics symposium questions 
whether man will be useful or merely “add noise.” 


Denver— Question of wlicthcr man 
would be a useful scientific obsetser in 
'liicc or merely "add noise to the sys- 
tem and degrade the data" started a 
sliarp controversy at the second annual 
Ait Korcc Office of Scientific Research 
Astronautics Sv inposiuin here last week, 

A six-man panel discussed the qiies- 
tiem and generally agreed that instru- 
ments can do the job better than man. 
Rut the bulk of the delegates at the 
well-attended session indicated a strong 
disagreement with the negative tone of 
the panel's conclusions. 

Title of the tliscnssion was: "Assume 
a ca)wbility for manned space opera- 
tions— for vvbat purposes should this 
cripabilitv be utilized?” 

"lliis was somewhat imrcalistie for 

• Panelists were spccificailv prohibited 
from considering iipplicatiims of tnili- 
tarv manned space flight. 

• Military security obviously nrcvcnied 
|>anelists from drawing on tiieir own 
knowledge cjf existing— but cla.ssified— 
techniques and devices that would pro- 
mote the fcisibilitv of manned space 

night- 

Spilhaus Summdrixes 

Athelstan T. Spilliaus, dean of the 
Universitv of Minnesota’s Institute of 
Tcchnologv, summed up the |)aiicl’s 
feelings this way; 

"None of us here is arguing against 
manned space flight. \\'hat we arc ar- 
guing against is doing it under the cloak 
that it vvill provide useful scientific in- 

•Approximatcly 1. 100 delegates at- 
tended the hvo-day svmposiiim, which 
vv-as co-sponsored by the Institute of 
.\eronautieal Scicnas and co-chaired 
by Dr. Morton .\lperin. Head of the 
Ifircctoratc of Advanced Studies of Air 
Rcscarcli and Development Coimnand’s 
.Air l''iircc Office of Scientific Research, 
and Col- Paul II. Dane, chairman of the 
Rocky Mountain Section of !.\S and 
|)rofessor of thcmiodynamics at the .Ait 
i'orce -Aeademv- 

Col. Paul Campbell, Ah'OSR flight 
Hirgeon who was chairman of the dis- 
cussion of man’s potential as a peaceful 
si>acc observer, said USAF studies indi- 
cate a need for a life-sciences satellite 
obsetv-afotv. ‘‘The presence of a trained 
man in the Space laboratory is just as 
essential as it is in an earth laboraton',” 
he said. 

"Me can at the same time be the 


observer and the obsened." Col. Camp- 
bell said, "lie can use scientific judg- 
ment to adjust unexpected develop- 
ments in tile course of an experiment- 
Ilc can obsenc and take advantage of 
cliance happenings vvhicli, in an un- 
manned lanoiatorv. niiglit prematurely 
conclude an experiment. 

"lie is a tckitivch lightweight, low 
energv tonsuming. versatile, mobile 
Computer with judgment or wc might 
K.y, horse sense, lie will always be the 
father of. and never the child of. a 
computing macliinc-imaginc a sexy 
computing machine.” 

Zero Gravity Effect 

One of the most important un- 
answered questions in the life sciences 
is flic effect of zero giavitv on botanical 
life. Col, Campbell said. Kven if man 
were not thinking of taking plant life 
along to sustain nis own lire in S]xicc, 
new knowledge in this might provide 
keys to the scaets of living matter. 

AA'hilc the effects of weightlessness 
on man have been discussed widely. 
Col. Campbell said, far less attention 
Iras been paid to such questions as: 
"WTiv do tlic stems and trunks of |)lants 
grow upward.s vvliile tlie roots grow 
downward?" or "W'lial is the mccliii- 
nism which controls plant orientation?" 
or "is gravitv one of the limiting fac- 
tors in the growth of plants . . - in 

Spilhaiis accepted the consensus that 
man is not neccssatv for .scientific obser- 
vation in space, and that he might re- 
quire a prohibitisc amount of extra 
weight to sustain him, but he said; 

"Tlic ability for man to go where he 
can and to trv to go where he has not 
vet been is an end in itself needing no 
iustification. 'Iliis is what makes him 

He foresaw man as an efficient con- 
tributor to “the obsenation of the be- 
havior of living organisms and human 
beings in vehicles in space" and said 
that once the lunar and phinctarv entry 


Space Coverage 

Second Annual Asironanb'cs Confer- 
ence .sponsored bv the .Air Force Office 
of Scientific Research at Denver was cov- 

ri’al team in^iding Robert Hotz. editor, 
Irving Stone, Los .Angeles bureau chief, 
and F.vcrt Clark, space technology editor. 


and landing problems arc solved, 
"manned cxplor.ition becomes a sine 
qua non because there arc so many 
things that the eye can sec and accept 
mote effieientiv directlv, 

"'Ihcrc is a parallel to this in the 
investigation of the oceans.’’ Spilliaus 
siiid- 

"llio oceans have gcnerallv been in- 
vestigated by feeling somewhat blindly 
with in.strnmcnts on long wires. The 
life in the oceans has ik'en sampled 
by nets and trawls, sometimes going as 
deep as six miles ftimi the surface. 

" rhis has been compared to ttving 
to understand the ecology on the sur- 
face of laud by the hit-and-miss fishing 
up of rodents and other animals and 

S lants bv a long wire from a helicopter 
ving at the height of Mount Everest.” 
With these exceptions, however, "im- 
manned insfriimcnted vehicles will con- 
limic to be more economic-al to use 
than inamicd vehicles,” Spilliaus de- 

Paiielist ITed L. Whipple, director of 
the Smithsonian .Astrophysie.il Obsena- 
fory. said man’s purpose in space vvill 
Ix' to help eliminate the need for man 

Man may be needed, for exam- 
]>le, to adjust telescopes in a spatial 
astronomical observatory but cmly until 
‘‘lcie-pup|)ets" with binocular television 
eves and mechanical fingers are |)cr- 
fected to do the same job. Dr. Whjpple 
is an astronomer and dabbles in micro- 
rocketry. 

Civil Satellite Applications 

Whipple also listed 10 possible uses 
for 11011-military satellites; 

• Knvirnnineiihil measurements, includ- 
ing magnetic fields, air density, cosmic 
radiation, etc,, as in present satellites. 

• Biological laboratories of the ty pe Col. 
Campbell dcserihes. 

• Laboratories f<ir performing physical 
experiments. Desirability is question- 
able except where weightlessness is iin- 

• Astronomical observatories "to see 
what colliding galaxies look like” and to 
stndv the entire energy spectrum. 

• Meteorological observatories. Tliesc 
would be likely to bring the quickest 
great advances on earth, AA'liipple said. 
• Pure comnumications satellites, in- 
cluding television relays, "’nircc can 
supplv the entire cirth with soap 
operas." AA'hipple said. 

• Navigation satellites. AA’ith electronic 
means available today and foreseeable in 
the near future, navigation probably cm 
be handled better in some other way. 
Whip|jlc said. 
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Karthbound Senlimenls on Space 

Aiimial .Astronautics Symposinni here last week- 

• "nic fc'gyptians utilized 20% of their national |X)tential for 20 years to build the 
Great Pyramid. If we applied the same i>ciceiitagc of national effort for the same 

advocating it."— Dr. Fred Whipple, director of the Smithsonian Astiophysical Observ- 
o "I'm quite sure man vvill go into space before he is quite ready, beesnse there is no 

dog because we would not have trouble with the Humane Society.”— Athelstan F. 
Spilhans, Technology Dcpaitnient, University of Minnesota. 

a modvatlng factor second only to sex in potency. "—Dr. Clifford C. Furnas, chancel- 
lor of the University of Buffalo. 

• On the likelihood that strategic minerals might be fnnnd on the moon and tians- 
ported back to earth; “If one made an cconoiiiie study of it, I think it would not pay 
even to bring large diamonds back from the moon. Oiilv if there are minerals that 
are not available on earth would it be worthwhile, and I do not think that is likely.” 
— H. f. Stewart. Jet Propulsion Lrboratorv-, California Institute of Technolngy. 

should be irtilizcd if and when it is achieved, suggested that “if wc put tiian into 


• "Way stations," or spate stations or- 
biting telativdv iieiif the earth from 
which long flights could be launched 
mav be "very important," Whipple said. 

• Medical skniloriums- Tlierc will un- 
doubtcdlv be some infinnitits which can 
be helped by weightlessness, although 
the moon, with one-sixth the e-arth’s 
giavity. might be a better sanitorium. 

• Urbanization of space, 'nii.s possi- 
bilitv could lead even to “Space Sub- 
divisions Inc..’’ AA'liipple said. He said 
he is sure there will be "sonic real sur- 
prises for us" in planetary exploration. 
George Ganiovv, of the University of 
Colorado, said that, although he does 
not expect that mosses or whatever 
plant life may be found on Mars uill 
be different than mosses on earth, there 
are possibilities. All life on earth is 
built around 20 "left-handed" amino 
acids, yet chemists can produce lunt- 
dreds of amino acids in the laboratory. 
Planet Life 

Man might find that life elsewhere 
is built on acids other than the 20 that 
appear in earth life or the planetary 
acids might be the same ones found 
here, hut be "right-handed," producing 
unexpected and unfamiliar forms of life, 
Gamow said. 

Dt. AV'illiam II. Pickering, director of 
California Institute of Technology's Jet 
Propulsion Laboratory, said that "the 
eapabilitv for manned space flight be- 
comes useful oiiK when we consider 
the exploration of other planets. 

“Before that time comes, unmaiuied 
vehicles am accomplish almost all of 
the missions assigned to space flight in 
a cheaper and more reliable fashion." It 
was Dr. Pickering’s paper that contrib- 
uted the communications engineers’ 
phrase that man might only “add noise 
to the system and degrade the data.” 

Only satellite ap^ieation including 
human passengers, Pickering said, is 
"just that— passengers going along for 
the ride, to see the earth from a new 
viewpoint, to get across the globe in a 
few minutes, to have the thrifl of a ride 

Paul Rosenberg, president of Paul 
Rosenberg Assrsciates. said photo-map- 
ping of the earth from satellites will not 
be feasible for some time— using un- 
classified, off-Hie-shclf equipment- be- 
cause of the great size of the equipment 
needed to get the degree of resolution 
now obtained by aircraft- But he said 
current techniques and equipments arc 
entirely adequate for the initial explora- 
tion of the moon and planets and for 
some time to come, until man is rcadv 
for lunar or planetary landings when 
greater accuraev becomes neccssatv. 

Panelist H. J. Stewart, of Cal Tech’s 
Jet Propulsion Laboratory, called for 
“a suitably halanccd” national space 
program "unencumbered by the stresses 
of political conflict." 


"It would easily lit possible to fall 
into an extreme position where an ex- 
cess of effort applied to immediate sci- 
entific ends would make it difficult to 
proceed to the following step and con- 
versely. an excess of effort applied to 
the engineering problems of the follow- 
ing stqj would make it necessary to lose 
those interesting .scientific results which 
could be achieved by a more happy dis- 
tribution of effort." Stewart said. 

Other possibilities suggested by pan- 
elists and delegates included a germ-free 
satellite laboratory, and a "truly co- 
lossal" radio tclcsco|)c in space, possible 
1.000 ft- to orie-half mi. across. 

As for man's future. Col. Campbell 
concluded that "man will some day go 
into space . . . and wc will find uses for 
him that wc do not understand now. 
You cannot keep him at home.” 
IONIC PROPULSION 

Techniques and equipment leading 
to space exploration were discussed in 
the following technical papers- 

Thrust production and related data 
associated with ionic propulsion were 
analyzed by David B. Langmuir, di- 
rector of tfie Electronic Research Lab- 
oratory. Ramo-AA'ooldridge Corp. 
Broad qualifications included observa- 
tion that effective ion beam area will 
be less than total area, power wastage 
may occur through other causes than bv 
radiation (tungsten ionizcrl. propellant 
may leak away as atoms instead of ions, 
charge neutralization problems might 
impair pcrfonnance and that a field 
strength of -40.000 volts pet CCTitimctcr 
required in high current cases mav prove 
difficult to support. Langmuir declared 
that these broad conclusions seem to 
indicate; 


• Effective ionization energies as low 
as 100 electron volts per centimeter 
mav he te-alized bv tlic thermal ioniza- 
tion method, leading to ideal efficien- 
cies of conversion of electrical energy 
to brain energy of 90% with 1,000 volts 
accelerating potential. 

• Thrusts of 0.1 gram yxir square centi- 
meter might be realized. At one-ten 
thousandths G, one square meter of 
beam area would then be required to 
propel a 10,000-kiIogtam (22.000-lb.) 
space vehicle, lliis might be of prac- 
tical interest, Langmuir pointed out. 

• Electrode spacing must be small, one 
millimeter or less. This might prove to 
be one of the more serious dimcultics. 
|5atticiilarlv because of associated charge 
neutralization problems that arc in- 
volved, he said. 

Calculated performance of alkali ion 
propulsion systems, using extrapolated 
data, was tabulated by Linginuir. Ac- 
celerating potential was specified as 
1.000 volb. Using cesium ions, at 
velocity of 37-4 km, per see., with crit- 
ical tungsten temperature of 1.500 
Kelvin, ion current is 0.12 amp. per 
sq. C.; tungsten power radiated is 5.1 
watts per sq. C.; ionization energy is 
42.5 electron volts per ion, mass Sow 
rate is 0.165 milligrams pet sq. cm. per 
sec.; thrust is 0.66 grams per sq- cm. 

PLASMA ROCKETS 

Analysis of propulsion by accelera- 
tion of fullv ionizM plasma was made 
by Dr. Richard M. Patrick, senior 
scientist. .Avco Research Laboratory of 
Avco Manufacturing Corp. In this 
scheme, plasma is confined to a tube 
and accclcruting force results from 
magnetic pressure. .Advantage of the 
process over the electrostatic method is 
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tliat btparaticn of ions is avoided, with 
emergent plasma being neutral, while 
ail ion rocket accelerates a charged 

Device producing acceleration aimed 
to meet three requirements for electro- 
magnetic acceleration of a gas; 

• Production of iinifomily ionized gas 
ill the initial stages of acceleration proc- 
ess to proiidc unifornt current in the 
gas. 

• Containment of gas sample behind 
shock wa\e to eliminate losses to walls. 

• Acceleration over relatively long dis- 
tances to proi'ide enough time fot a 
strong magnetic field to build up to 
furnish the accelerating forces. 

Major portion of weight of magnetic 
thrust engine is made up of the mass 
of the capacitors furnishing the dis- 
charge current, Patrick pointed out. 
Calculations indicate that magnetic 
tlirust motor would have similar per- 
foniiance characteristics to an ion rocket 
motor proposed by Dr. Ernst Stuhlinger 
(for trip to Mars), when operating at 
conditions where exhaust velocity is 120 

Thrust Experiments 

Ptcliminari' thrust experiments sup- 
ported b\' allied experimental and 
analvtica! research indicates that the 
plasma rocket may be one of the most 
practical propulsion systems for space 
vehicles, according to D. F. Howard, 
Giannini Research Laboratory. .M- 
though experiments have been made 
on crude models, it has been shown 
conclusivelv that sustained high specific 
iiiipulse can be obtained with an elec- 
tric arc plasma generator, Howard 
pointed out, adding that it is reasonable 
to expect that further tc'seatch will 
vield three to five times the specific 
impulses already measured. Specific 
impulse of 600 sec. has been obtained 
wifli argon, exhausting to atmosjihere. 

Commenting on thnist-to-wcight 
ratios, Howard declared that it is highly 
doubtful that a plasma rocket will c\ei 
lift itself off the surface of the earth. 
He said it is reasonable to expect that 
values arc possible which make this 
tvpe of propulsion of interest in certain 
space missions originating and terminat- 
ing at satellites, 

"Plasma geiicrator itself probably will 
he the most reliable component in a 
plasma rocket. Problem items in the 
reliability category undoubtedly will be 
found in the electrical supply and con- 
trol systems, Howard indicated. 

^\'ith plasma generators using argon 
as the working fluid, four da\s of satis- 
factory operation can be expected nor- 
mallv. Experiments with helium and 
hydrogen arc inconclusive, Howard 
said, but indications ate that new de- 
sign concepts will be necessary to 
achieve comparable life with these 
lighter gases. 


ROCKET COMPARISONS 

Nuclear rocket appears most suitable 
and versatile for space travel, accord- 
ing to Y. C, Lee and K. P- Conrad, of 
Aerojet-General Corp. Inherent throt- 
tleability of the nuclear rocket, coupled 
with attainable la^e specific thrust 
values, makes it a unique propulsion 
system capable of takeoff, landing and 
space ttavcl, they said. 

In general, chcniic.il rockets using 
cither solid or liquid propellants are 
not suitable fot propulsion in space, 
hut in certain specific cases a propulsion 
svstem using solid propellants appears 
feasible and may represent the most 
reliable system. 

Practical space propulsion systems 
should utilize planetary atmosphere as 
one of their energy sources, it was indi- 

Investigations show that a recom- 
bination engine with afterburning will 
increase values of thrust per unit frontal 
area and engine specific thrust. 

Successful utilization of ions for pro- 
pulsion would result in improvement 
in specific impulse of an order of mag- 
nitude greater than that attainable 
from chemical propellants, nuclear 
locket and recombination engines, Lee 
and Conrad indicated. To obtain a 
practical ion propulsion system, major 
problems in areas of high-vicld ion 
sources and lightweight power supplies 
must be rcsolvcd, they pointed out. 
Pteliminaty calculations based on pres- 
ent technology show- that net accelera- 
tion of .III ion propulsion system is 
of the order of onc-millionth G. 

Combination of inertial and stellar 
types of guidana' undoubtedly will 
prove to be the most important if not 
the onlv means of guiding the space 
vehicle in interplanetary ttavcl. Lee and 
Conrad said, at least in the initial 
phases of this travel regime. 

MARS PHOTO-RECON 

Teclinical feasibility of a three-year, 
unmanned photo-reconnaissance round- 
trip to Mats was .inahzcd by f. Ilal- 
tombe Laning Jr.. Elmer Frey and 
Milton B- Trageset. Massachusetts In- 
stitute of Technologv 's Instrumentation 
Laboratory. 

If a research and development pro- 
gram were initiated today, they said, a 
vehicle could be launched within five 
to seven years. Wtll-baUnced. inte- 
grated system design based on known 
techniques should permit the mission to 
be accomplished with a reasonable 
probability of success. 

Basic problem of navigation would 
be handled with a sun-tracking tele- 
scope and another telc.scope to track 
stars and planets. 

Rotating flnvhcels would turn a 
gross sunfindcr to put the sun-tracker 
on target and keep it there. Single axis 
gyroscope would keep the vehicle rotat- 


ing about the sun’s iuxis until the star- 
tracker acquired its target. Feedbacks 
through a lightweight general purpose 
digital computer would allow the com- 
puter to control the vehicle’s attitude 
tlirorrgh use of the flywheel. Orienta- 
tion also would be controlled in part 
by solar vanes and a lower power pro- 
pulsion system fot supplying small- 
scale correction factors. 

Viewing telescope with camera at- 
tached would have a Tin. aperture, 
20-in. focal length, and record on 
70-mm, film. System would give 500- 
ft. resolution at a distance of 4,000 mi. 

Payload capabilitv of ballistic vehicle 
and low-thrust vehicle, such as ion- 
ptopclled rocket ship, on roundtrip to 
hliirs, was compared bv' J. H. Irving and 
E. K. Blum, Space Technology Lab- 
oratories, Ramo-Wooldridge Corp. 
Both vehicles start from 200-mi. circu- 
lar orbit about earth, vvith low-thrust 
vehicle being boosted into initial orbit. 
Ballistic vehicle coasts to Mats on an 
elipsc which depends on time allotcd 
to trip. Low-thrust vcliicle, powered 
ail the way, first c.scapcs from earth in 
a spiral orbit, then follows an optimum 
transfer orbit from earth to Mars, at 
same time matcliing velocity of Mats. 
Each vehicle enters an eccentric satel- 
lite orbit about Mars. On returning to 
earth, thrust reduces re-entry speed to 
earth's escape velocity. Re-entry is ac- 
complished using aerodynamic decel- 
eration. 

Fot the same travel time, low-thrust 
vcliicle having power supply weighing 
between 100 and 200 kilograms pet 
kilowatt of useful power is about equiv- 
alent in piyload capability to the best 
clicmic.illy propelled ballistic vehicles. 
If low-thrust power supply weighs be- 
tween 50 ana 70 kilograms per kilo- 
watt. performance is about equal to that 
of ballistic vehicles using hydrogen 
heated by miclear reactor. 

If the weight of power supply can 
be reduced to one to 10 kilograms per 
kilowatt, payloads of over 50% of vclii- 
ele weight can be carried even on 
roundtrips to Mats, taking only four to 
six months total travel time, Itving and 
Blum contended. 

SPACE BOOSTERS 

Launching of space vehicles by air- 
breathing lifting st-age was outlined by- 
Antonio Ferri. Polvtechnic Institute of 
Brooklvn, and Lewis Feldman and 
Walter Daskin, Gtuen Applied Science 
Laboratories Inc. By using lifting air- 
plane as first stage of satellite launch- 
ing svstem, tlirust requirement can be 
reduced, and since lift means flight in 
atmosphere, propulsion by air-breathing 
engines is logical. Advantages fot 
scheme include; 

• Specific iiiipnlse is increased by an 
order of magnitude. 

• Flexible launching site is afforded, 


AVIATION WEEK, 


large fixed and expensive ground instal- 
lations are eliminated. 

• First stage is recoverable and versatile, 
important in repetitive operations such 
as launching a variety of satellite’s with- 
out modification and in building space 

• First stage usually is largest and re- 
covery promotes economy. 

• Reliability is high. 

It will ix; possible to launch a 
i0,000-lb. pickage-7, 500-lb, payload— 
into high altitude orbit using super- 
sonic aircraft, no* technically feasible, 
and IS.OOO-lb.-thrust rockets. 

Conventional all-rocket system would 
have somewhat higher initial weight 
than the air-breathing arrangement and 
would require rocket motor systems 
with thrust of about 1,000,000 lb. 

Mass which can be put into orbit 
bv a given rocket increases substantialiy 
vvith launch Mach number. As launch 
speed is increased beyond Mach 4. air- 
frame disadvantages outweigh the dis- 
advantages of large rocket engines. 

Turbojet operation vvith JP4 was in- 
vestigated fot speeds up to Mach 4 and 
dual cvclc engines were used at Mach 4 
and Mach 6. with transition to ramjet 
and liydrogen fuel at Mach 2,75. 

RE-ENTRY 

Distinctions Ixtvveen satellite and 

up by Frederick Riddcll and }. D. Tcatc. 
of Avco Manufacturing Corp.’s Re- 
search Laboratory Division- Satellite, 
in general, experiences much lower de- 
celerations, hence both dcccictation and 
heating time occur over an order of 
magiiitnde lunger than fot a ballistic 

Also, the significant heating occurs at 
higher altitudes for re-entering siitcllitc 


-and this gives lower licating rates but 
higher total heat inputs. 

Satellite is not as accessible as ballis- 
tic missile to heat absorption methods 
for handling re-entry heating, but lower 
he-ating rates in satellite re-entry sug- 
gests use of radiating surfaces for heat 
disposal. 

LUNAR TRACKING 

Ingenious method for optically fol- 
lowing lunar vehicle trajectory is af- 
forded by 10-ft- metallized balloons 
released at various points along the pith, 
according to M. II. Johnson, director, 
nucleonics and physics. Aeionuttonic 
Systems Inc. At lunar distances, this 
tvpe of reflecting balloon illuminated 
bv the sun appe-ars as a 17th magnitude 
star, visible in 40-in. telescope. A dozen 
balloons vvith time and release mecha- 
nisms will weigh under 20 lb. 

If miinbfr of balloons are released 
along the trajectory, pressure of sun- 
light produces acceleration of about 
.02 centimeters per sec. which separates 
the balloons launched a day apart by 
1,000 km. To follow vehicle trajectory, 
moon should be at first or third quar- 
ter so that balloon dispersion is per- 
pendicular to line of sight. kVitli a 
number of balloons, it would not bc 
difficult in extrapolating the vehicle’s 
angular position to desired accuracy, 

lliis balloon barrage is one method 
of verifying impact since, if the vehicle 
strikes the moon, so also will a nuinbcc 
of the balloons. 

Method of measuring moon’s radio- 
activity has the advantage that scanning 
is unnecessarv because radiation rea-ived 
by spherically symmetric counter ar- 
rangement is proportional to solid angle 
.siditcndcd by moon at the counter, and 
whatever the orientation of the vehicle. 


Navy Chooses Electra 

Lockheed Elcctta turboprop aiicratt 
lias been selected by U. S. Navy for me 
in its anti-submarine warfare program, 

planes. 

contract with Lockheed Aircraft Corp. 
will be completed shortly for a mockup 
model and hirthcr outfitting Studics- 
Aircrpft will carry a crew of 10 men 
and considerable el'ectronic instmmenta- 
tion. Electra, which will replace Lock- 
heed P2V Neptune, is powered by four 
Allison T56 turboprop engines each de- 
veloping 4,050 hp. (AW Mar. 31, p. 46). 


counter rate above background is in- 
versely proportional to square of dis- 

LUNAR PROBLEMS 

Scientific and engineering Umar ex- 
plorations’ f-actors were outlined bv Dr. 
John L. Barnes. Systems Corp. of Amer- 
ica. Precise lunar trajectories require 
a more precise and reliable v-alne of 
lunar mass than present value vvith its 
one-third of one percent uncertainty. 
I 'lashes produced by magnesium-oxy gen 
charges from a lunar satellite could be 
recorded through 100-in. earth telescope 
to -supply data. To pick up light of 
explosion on the moon’s surface 
tlirough the telescope, a matrix of 
photomultiplier cells with individual re- 
corders might be used as a detector. 
Background light reflected from lunar 
surface is first balanced out; then only 
increases in light intensity ate measured 
and mapped on field covered bv the 
telescope at the particular time. 

Additional test on bodv motion near 
tlie moon could be supplied bv vchiclc- 
bome Doppler, and pulse radar could 
measure the moon’s relative surface 
velocity and distance. Also, pair of 
lunar satellites could take teleplioto or 
television pictures of each otner with 
background of astral bodies to provide 
reference grid. 

Othcr measurements Barnes sug- 
gested, included the moon’s magnetic 
field, existence of atmosplicrc distinct 
from part of sun’s "atmosplicre-’’ at- 
tracted by the moon’s gravitational field 
together with defennination of compo- 
sition, density and temperatute if this 
ahnosphere exists, moon s material com- 
position, its pressure and temperature. 

Among first engineering questions 
which will be partially answered by this 
exploration arc best locations for land- 
ing instrument-carrving vehicles, land- 
ing and takeoff of manned ohsenntorics 
and manned and unmanned military 
bases, if not prohibited. Other answers 
would be best sources of water and 
oxygen bearing rocks, wanted nrinemls. 
and lunar road materials. 
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SPACE TECHNOLOGY 


NACA Proposes Satellites 
Capable of Piloted Re-entry 




Space Technology 

Doolittle Urges Adoption of Plan 
For Civil Control of Space Agency 


By Ford Eastman 

Washington— Ci\i!iaii control of the 
iiutioa's siuct ptogiaiii is iicctss^ir\' if 
major objectiu's arc to be accom|3lisliccl, 
lames 11. Doolittle, chairman of the 
National Advisory Committee for Aero- 
nautics, told Congress last week. 

Doolittle appeared before the House 
Committee on Astronautics and Space 
Kxploration to testifs in support of the 
Administration proposal to create a 
National Aeronautics .md Sjsacc Ageno- 
with NACA as its nucleus. 

"It would be difficult or impossiljlc 
for the nation to fully iiccoinplish its 
major space objectives if the program 
were under strictly militarv control." 
Doolittle .said. "Direction and leader- 
ship of the program must he the rc- 
sponsibilitv of a civilian agenev as pro- 
vided in Ihe bill, with the hetx-ssarv 
proviso that there must lx.' effective 
toopcratioii and coordination between 
civil and militarv sp.ice work." 

I'foolittle told the committee that 
there were projects of clearly a military 
nature, others of a civilian nature and 
still others not so easily defined. 
Military vs. Civil 

He explained that missiles and recon- 
naissance satellites arc strictly military 
projects, while manned satellites and 
highly instrumented vehicles sent into 
space to gather scientific data woidd 
be civilian projects. W'cather and ciim- 

jjrojccts that have both civilian and 
mditarv application. 

Doolittle assured the committee that 
sjxice projects of a military nature 
would remain with the Defense Depart- 
ment even tliongir N.AS.A would de- 
jiend ujum military hardware, for the 
time being at least, to get its civilian 
jvrogtani into space. He also said he 
thought the nrilitary services sliould be 
permitted to continue some liasic re- 
scareli in the .vp;ice field on a coordi- 
nated basis. 

"N.AS.A, by cooperating with and co- 
ordinating tlic efforts of all concerned 
in a national spvice program,” Doolittle 
said, "can do a better job mote quickiv 
and cheaper tlian sqrarate agencies,'' 

Karlier. witnesses testified that tlicy 
felt control of the space program should 
be in a civilian agency but warned that 
lire militarv services must plav a greater 
role and that military needs be given 
jjriority over civilian scientific explota- 

An NACA spokesman told Avi.viioN 


WuKK that the jsroposed legisl.ition 
docs not eliminate the militarv services 
from an active role in space exploration 
in addition to missile development. He 
.vaid NAS.\ could conduct joint pro- 
grams sucli as tlic -\-15 program now- 
under way with the .Air Force, Navy 
and N'AC.A participating. 

Fulton Counterproposal 

Meanwhile. Rep. )amcs G. Fulton 
iR.-l’a.) a iiieinher of the House Space 
Cominittee. suggested that a cimiinis- 
sion of five mcmixr.v similar to the 
.Atomic I'.ncrgv Commission, might be 
more effective than a director and ad- 
visorv board as proposed imdcr the 
NASA bill. 

He said the vmember commission 
should be cmnposed of the ‘ hi|hest 
caliber " men and proposed the follow- 

• Dr. Lee Dnbbtidge, president of the 
Califotiiia Institvite of rechmilogv as 
president of tlie comniissiou. 

• Rear Adm, Ilyinau G, Rickover, as- 
sistant chief, Bureau of Ships, for nu- 
clear propulsion. 



• Rear .Adm. J, T, Hayward, assistant 
chief of nas-al ojierations for re.scatcli 
and dcvelopnient. 

• Dr. Ilngh L. Diyden, director of Na- 
tional .Advisciry Committee for Aeto- 

• Dr. ITcrbctt F. York, chief scientist. 
.Advanced Rese-.irch Projects , Agenev. 

In his leslhiumy, Doolittle stronglv 
defended the proposal to name a direc- 
tor and 17-m.m hoard to head the 
agenev as opposed to tlie commission 
j)lan.' 

He advocates the smallest board 
possible that will still provide adequate 
reisresentation of all the agencies in- 
volved. ,A Ijoard nf less tlian 17 would 
not prov ide adequate representation and 
a hoard would tx- cumbersmiie, 

Doolittle added Ire favored represcu- 

the board in addition to one ftoni the 
Defense Department. AI'.C, National 
Science I'oundation and the Natiomil 
-Academy of Sciences in addition to 
civilian representation. 

Tire N.ACA chairman said it also is 
iiece.ssarv tliat liaison be maintained at 
all levels, much in the same maiiutt as 
the present liaison between N.AC.A, 
the military services and civilian 
agencies. 

'Decision Committee' 

In addition, he suggested that it 
might be feasible at a later date to ete- 
ate a "Decision Comniittcc" to iron out 
.'in problems that might arise. He said 
the committee slrmild be composed of 
the President's science adviser, th'' 
N.AS.A director, a Defense Department 
representative, tlic .AFC chairman and 
the National Science Foimdatioii 
director. 

John W. McCormack (D.-Mass.) 
committee chairman, told Doolittle 
that when tire hearings began, he was 
very enthusiastic about creating a 
civilian sp.ice agenev but tliat as more 
vvitiicsses appeared his cutlui.siaMn 

"After he-aring you. liowcvcr, my en- 
thusiasm is txick in the original level," 
McCormack told Doolittle. 

Dr. Walter R. Domlicrgcr. technical 
assistant to the president of Bell Air- 
craft Coq)., suggested to the committee 
that a space agency might be directed 
bv a pct.son with the equivalent rank 
of the U.S. vice president in order to 
place it on a higher level- He also sup- 
ported the Administration proposal to 
create N.AS.A but said that it should not 
ttv to develop its own space vehicles or 
to run projects- 

NASA. lie said, should serve as a liasic 
and applied tcsearcli facilitv onlv and 
sene scientists as well as tlie militarv. 
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Furnas Urges Broader NASA Authority 


Denver— National Aeronautics and 
Space -Agenev should liavc expanded 
authority and liberalized policies for 
the support of rcsc.ircli bv outside 
agencies over that now held by Na- 
tional .Advisorv Committee for Aero- 
nautics, Dr. Clifford C. Furnas said 

l''uriias, chancellor of tlie University 
of Buffalo and former Assistant Scctc- 
tarv of Defense for Research and De- 
velopment. expressed his views on 
NAS.A and Defense Department re- 
organization at the second annual .Air 
I'orcc Office of Scientific Research 
Astronautics Symposium, He said he 
believes using NACA as a nucleus for 
NASA is "ail excellent idea” but tliat 
NASA should liave broader contract 

"Certainly scores of excellent rc- 
searelr laboratories in universities, re- 
search institutes and some industries 
should be supported bv contracts in 
contributing raearch knowledge to the 
multi-headed probleni.s of space.” 

Inherent Dangers 

"If this aspect is not adequately 
handled, the national program will be 
greatly weakened. 'Fhete is always the 
tendency, even if not the intent, for 
large government organizations to be- 
come monopolistic,” lie said. 

"This tends to freeze out great blocks 
of talent, new ideas and appropriate 
competition. I'utthct it seriously 
shrinks file reservoir of man power 
f'om which future resc-arch talent can 
he drawn. 1 trust that adequate atten- 
tion will be given to this important 
matter." 

I''umas also raised the question of 
how far the military establishment 
should go in conducting or supporting 
tescarcli "nf mote nr less fnndamentiu 
character in the general field of space 
technology " if NASA is establislied. He 
said lie could see "sonic very old argu- 
ments being dusted off and put out on 
display." including the one that tlic 
luilitaK' should not “dabble in scientific 

"More than any other, the military- 
establishment should appiv all possible 
foresight and should develop a philoso- 
phy and have support for developing 
tlie knowledge and the backgnnind 
gadgetry vvliich is going to be needed in 
the fuKitc,” Furnas said. 

"If this is being adcquatclv liaiidlcd 
by civilian governmental laboratories or 
priv-ate organizations, fine. Hie militarv 
can then go on to deal with new ptob- 
leins of which there will never be a 
sliortagc. 

"As a practical matter, it is often 


easier to get financial support for a 
project under tlic niilitaty direction, 
particulatly if the sums required are 
large, than it is for a civ iliaii agenev. As 
a nation we sliould pusli forward to get 
the ncccssan' jobs done tlirough what- 
ever channel is most feasible." 

Great cost of space exploration will 
make it "even mote nccessatv than ever 
to achieve a truly adequate coordination 
lietvvcen militare and civilian pro- 

Rcorganization of the Defense Depart- 
ment "can be a kev factor in achiev-ing 
tlic desirable pattern of action," Furnas 

". . . Ihe anticipated clianges in the 
research and devclopiiient area is a 
good step in the tight direction” 
Defense Reorganization 

Two important aspects of this part 
of rcotganizatioii, he said, are: 

■ Director of Research and Engineering 
“will liave a higher tank and mote well 
defined authority tlran the present 
.Assistant Secretary of Research and 
Engineering. 

• "Tliis official will have at his com- 


Britisli Bine Streak intermediatc- 
mnge ballistic missile is now nearing 
Ihe sy.steiiis test stage. 

Mirjor components nf the dc Havil- 
l.md missile, which is designed for 
tainichiiig from underground sites, have 
alicady been te-xted at completed facil- 
ities. New test areas are rapidlv being 
finished for the next development 
phasc- 

Prime contracto: for Blue Streak is 
dc Havilland Propellers Ltd., vvliich is 
also rcsixinsihlc for the i''ircsttcak air- 
to-air infrared homing missile. 

•Assciciiitcd contractors include: 

• De Havilland Aircraft Co. I.td., pre- 
sumably responsible for airframe con- 
s:ructioii and final asscmblv. 

• Rolls-Royce Ltd., responsible fat 
povvcrplant development and produc- 
tion. Observers believe the liquid fuel 
rocket engine will be one of the high- 
thrust Rocketdyiic engines for vvliich 
Rolls holds license rights. 

• Sperry Gyroscope Co. Ltd., responsi- 
ble for dev elopment of the missile guid- 
ance system and associated avionic 

• Saunders-Roc. Ltd., responsible for 
cicvclopmciit and construction of the 
Black Knight rc-entrv test vehicle. 

Current facilities include the cold- 
flow systems test towers at dc flavilland 
Propx'ilers Ltd., at Hatfield. Two stands 
have been built and instrinncnfed for 


iiiaiid. and available, certain funds and 
transfer authoritv which will permit 
him to initiate and control iinporFant 
research projects, particirlarly those 
which are of potential Ixmefit to all 

"Thi.s will give him a positive and 
constructive control which has been al- 
most completclv missing in the Assist- 
ant Secretary’s office in flic past. At the 
present, the Assistant Secretary effec- 
tively has only negative control.” 

Some fear that this would lead to 
“too much concentration of power" and 
luck of enough service competition. 
F'urnas said. Some competition is de- 
sirable. he added, "but not the inavhcm 
which is what we have been exposed to 
for quite sonic time. Even a football 
game needs a set of enforceable rules 
and an effective referee.” 

Furnas’ talk was titled "How High the 
Moon?" Me said that question cannot 
he .inswered yet in terms of liuman 
effort, “but whatever it may be. for out 
own immediate military welfare and for 
ultimate human advance, it is highlv 
important tliat we get there and be- 


captive te-sts of the Black Knight vchi- 
de by Saunders-Roe at a remote loca- 
tion on the Isle of AA'tight. The Sara 
Towers resemble those of de flavilland 
Propellers. 

Rolls-Royce is building a rocket mo- 
tor test stand at Spadcadani Waste. 
Cumberland, for static firing of the en- 
gines and propulsion system devclop- 

Coinpletcd rounds will lie fired on 
the extended test range at Wooniera, 
.Australia. 

Development of the British IRBM 
is being coordinated with similar pro- 
grams in the U.S. Cross-feed of infor- 
mation bctwxcn tlie British program 
and USAF's Project Nfimitcman. also 
based on an underground launching 
complex, is expected hv most observers. 

Lack of facilities in Britain for basic 
development studies in the hvpcrsonic 
speed range may necessitate use of a 
tliermomidear warhead and re-entrv 
body either based on U. S- designs or 
supplied directly by one of tlie Ameri- 
can linns doing this work. F'or example: 
General Electric's low-angle nose cone 
developed for tlie Douglas Thor could 
he adapted to Blue Streak. Technical 
interchange agreements in the g.ts tur- 
bine field altcadv exist between Gen- 
eral Electric and dc flavilland. and pre- 
sumably- could easily be extended to 


yoiid." 

Blue Streak IRBM Tests Speeded 


AVIATION WEEK, 


5, 1958 







first • • • plane to land at the South Pole 
place . . • Operation Deepfreeze II 

heater • • • Herman Nelson, of course 



The first aircraft ever to land at the South Pole— and the first Americans to 
set foot at the South Pole . . . these were history-making feats achieved by 
Operation Deepfreeze II. The mission was carried out on October 31, 1956, by 
a party and crew of seven men in this Navy R4D. Naturally, Herman Nelson 
Portable Heaters were chosen as support equipment for this important mission, 
providing quick, unfailing heat. Herman Nelson’s 16 years of experience in 
the portable heating and ventilating field can be put to work on your problem. 
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NORTHROP .Vircnift's pto|xisn1 (or n iccovcmMc manned space laboratory would be based 
on a bullet-shaped capsule 7 ft. dta. and 10 ft. long, to be launched by exlsbng ICBM. 

Manned Space Laboratory Plan 
Based on Bullet-Shaped Capsule 


Los Angeles— Northrop .Mreraft’s plan 
for a recoscrahlc inaniiccl space laho- 
raton-. nhicli could he put into a 200 
to sbO mi. altitude orbit nitliiii three 
years, u-.i.s outlined liere last week. 
Ccotge Douglas, sicc prcsidcut-eiigi- 
iiccring, Northrop Division, said com- 
pany has developed Iwsic design cri- 
teria for a perfeeth feasible manned 
spice laboratory. 

Bii]lct-sha|xid c.ipsiilc. approximately 
7 ft. clia. aod 10 ft. long, with man 
sfta|)|Jcd inside, would possibly he 
Iniiiclicd b\ existing intercontinental 
ballistic missile coupled nitli a I’olaris 
(or additional stage. Capsule uimld 
weigh about one ton and would lune 
j payhtid of apprONiinatcly 1.000 lb. 
Man inside capsule would he in a near- 
reclining position to withstand forces 
of acceleration and deccictafion. Fquip- 
ment for air conditioning, communiea- 
fitms, navigation, stabilization, instm- 
nicnt display, and all other foiiclions 
necessary for the trij) are included in 

Nose of capsule contains teicrse 
tlmist rocket to be fired at a point 
about 180 deg. from desired landing 
spot, would cliangc capsule attitude so 
it uoiild hind on blunt end. During 
laundi, pointed end of capsule would 
Ise foni'.ird to reduce drag and would 
also position man so lie could with- 
stand acceleration forces from front to 
back. After obtaining orbit. cajlMile 
u'ould make seicral resolutions until 


exact position would be dctcmiined by 
tracking stations. Loss thrust gas jets, 
acting on signals from navigation sys- 
tem. ssould turn vehicle to blunt end 
forssard position. Nasigation system 
ss-oiild be a star-tracking system similar 
to one developed bs Northrop for 
Siiark missile. 

l''iring of rcs erso thrust rocket svoiild 
reduce selocity so tliat c.ipsulc ssould 
go into elliptical orbit svitli losscst point 
being cartli’s surface. Cipsule ssould 
re-enter the atinosplicre at a shalloss- 


(.lomiiutiiig Center 
Gels Eqiiipnieiit 

I'lill complement of mathematical and 
bled lor l^rthro|)s Com|mting and 


Dutamatiou Center. Compadac, where 



.Vnalog equipment capable of simii- 
Hcll as analog calculadon. digital cjIcu- 

.\notlicr part of Compadac is dcsoted 
to studies of ncss’ methods and maehinerv 
ssliicli ivill fmtlier computaU'on. data liaii- 
dllng and calculations. 

Crmi|»dac cnrK'ntIv operates an IBM 

IBM 709 in thj futurj! 


angle (about 2 deg.), keeping heating 
rate and dcccictation at acceptable 
lesels. High drag in blunt end forssnrd 
attitude svould sloss- capsule from 25.- 
000 fps. to 1,000 fps. (Mat'll I) by the 
time it had descended to 60.000 ft. 
altitude. Capsule parachute ssould oiien 
at 20,000 to TO.OOO ft. to ensure gentle 
landing. 

Northrop feels tliat one of tire more 
critical problems is controlling return 
of vcliicic to earth. Rcserse thrust ma- 
neiiscr must be controlled very accu- 
rately as sscil as vclocits' at end of 
reserse thrust, direction of thrust and 
timing to ensure return to desired area 

Re-entry problems arc much the 
same as those of a ballistic missile, 
mainls aerodynamic lieating and decel- 
eration. llossfs-er, Nortlirop feels that 
by re-entering at loss- angle ssitii high 
drag shape it can limit tlic maximum 
surface temperature to about 1.500F. 
and deceleration to about SG. Tcni- 
peratiire inside capsule ssould rise only 
slightly since maximum ssould occur for 
onis about one minute and man's G 
tolerance svould not be exceeded. 

T’lirce-s-car program ssould include 
uinnainicd flights prior to launching 
man— first ssitli instrumentation onls, 
tlicn svitli animals. 

Northrop’s .Advanced Design Depart- 
ment is actis'c in several space projects, 
according to Douglas. Compans lias 
conducted mmicrnus studies iii field of 
astronautics and has surscsed existing 
knowledge and projected tlieories in 
this field oscr the past 2J vr. 

Douglas emphasized that manned 
satellite program is proposed as a nec- 
cssiry stqi before specific militan' ve- 
liicles can be dcseloped for use in outer 
spiice. He Iwlicses tliat the currentls- 
fashionable promotion of space and 
lunar stations for strategic bombing and 
rccoiinaissaiicc must not be allowed to 
divert men and money from the de- 
velopment of today’s aircraft and mis- 

British to Order 
Additional P.lBs 

•Additional prodnctioii orders for tlic 
supersonic English Electric P.IB fighter 
and a trainer i crsioii will be placed “as 
necessary to ensure continuity of pro- 
duction.'’ British Minister of Supplv 
-Anhrcy Jones told Parliament. 

Estimates of tlie total nuinlicr of ad- 
ditional airplanes to be built place tlic 
quantify at about 1 50 including liotli 

Two-scat trainer has a side-b\' side 
layout, hinting at a possible operational 
role as an all-wcatlicr fighter in case sys- 
tem complexity rules out one-man ojicr- 
ation. .Aircraft is scheduled to flv earh' 
in 1939- 
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Opposition Grows to Reorganization Plan 


By Robert H. Cook 

Washiogton— Congressional opposi- 
tion to President Misinho«cr's contro- 
versial proposal for reorganization of 
the Defense Department intensified last 
week following a vdicmcnt refusal by 
the President to alter tbe bill in line, 
witli views expressed by tlic House 
.\rmed Services Committee. 

Committee hopes that the Adminis- 
tration niiglit "bend a little" resulted 
fiom tesfimonv bv Secretary of Defense 
Neil II. McElroy wlio said he was not 
"wedded" to tlie language of the pro- 
posal. Admitting that he wonld have 
preferred more time in office before be- 
coming involved with tlic plan, Mc- 
Elroy said “tlicrc is an opportunity licre 
fot a good deal of mutual working nut 
of language." 

The President, liowever, lias twice 
warned that tlicre will be "no retreat 
from ... or compromise in" tlic essen- 
tials of his bill. 

Opposition to the Administration 
plan is follou’ing a line of attack that 
the proposal, if adopted, would place 
ihc fuhire of the nation in the hands of 

general staff. Controversy centers around 
sections that expand the powers of the 
Sccret-arv of Defense and increase tlie 
.size of tbe existing Joint Chiefs of Staff. 

Congressmen also fear tliat tbe pres- 
ent wording of tlic bill might eventually 
be interpreted to bring about a possible 
merger, or even elimination, of senice 
branches under the guise of unified 
eoinmands- 

ScCTCtary hJcKIroy. Gen, Natlum I''. 
'I’wining, chairman of the Joint Cliiefs 
of Staff; Gen. Maxwell D. Tailor. Army 
chief of staff and Adm. Arleigh A. 
Burke, chief of naial operations have 
steadfastly denied these allegations in 
the face of a barrage of questions. 

Supporting the plan, Adm. Burke 
cautioned against allowing tlie Joint 
Chiefs to become involved in too much 
detail which iniglit result in "confusion 
of responsibilities." He added tliat be 
favors holding imv increase in staff size 

Opposition to tbe proposal w.is in- 
troduced ill a letter from II. Struve 
HenscI, former chief counsel fot the 
Defense Department. 

Terming the plan "180 degrees the 
opposite of" reorganization moves by 
the President in that year, the attorney 
wrote Committee Chairman Carl Vin- 
son (D.-Ga.) that "I cannot believe” 
tliat the basic pattern of the Adminis- 
tiutioii’s present bill was "carefully 
thought through." 

Ilcnsel charged that the "major vice 
of tlic plan lies in tlic ncation of two 


E arallcl cliaiiis of command . . . one 
ir operations and one for support." 

He said the President’s 1953 plan 
was based on the idea of the Joint 
Chiefs acting as a planning bodv, with 
the Defense Sccrehirv directing opera- 
tions through tlio civilian secretaries of 
tlic Amiv, N'aw and Air Force. The 
pl.in now being offered places responsi- 
bility for command functions, as well 
as planning, within the Joint Chiefs 
under the supervision of the Secretary 
of Defense. 

llcnscl questioned "this change in 
philosophy" since "both conflicting ap- 
proaches" were offered in reliance "on 
the President’s broad experience as a 
militarv leader." 

Two oflicr additions to the bill, 
added hv tlie Wliitc House, also added 
to tlie heat of cross examination. One 
clause repeals the riglit of an individual 
service to air complaints licfore Coii- 


Los , Angeles— Strike action of some 
sort is now considered likelv in the 
West Coast aviation iiidustrv labor dis- 
putes but may appear as a selective at- 
tack against plants wliicli are sensitive 
because of heavy business volume and 
tiglit schedules, ratlier than as a walk- 
out in all companies now negotiating. 

Iiitcriiatimia! .^ssii. of Machinists and 
United ,\uto Workers unions acting 
jointlv have served contract termination 
notices effective 11:59 p.m. May 7 to 
Lockheed. Douglas, N'ortli Anicrican 
and Convair. I'his is not a definite 
strike indication but leaves the unions 
vvitli only two other alternatives if 
agreement is not reached by that date: 
they can ask for a brief extension of 
existing contracts or can continue work 
without .1 contract. I'ormal decision 
rrsts vvitli local bargaining units hut ob- 
stners feel alternatives would be 
adopted bv certain units nnlv to furtlicr 
aggressive tactics elsewhere. 

Recession and possible damage to 
defense effort of a major strike are 
undetlving factors wliicli control strat- 
tgv of both sides. Ining Bluestoiic of 
UAW and .A. C. Mefiraw of JAM, 
heading joint board of strategy, charge 
tlie Department of Defense with being 
"the ghost at tlic bargaining table." 

Bluestone said Department of De- 
fense has issued a directive giving mili- 
tary plant representatives authority to 
veto reimbutsenient of a compny foe 
additional costs due to new laoor con- 
tracts and is advising them to use it. 


B ess after notifying the Secretary of 
cfensc. Ibe otlicr allows the Sccretatv 
to make only one annual report, instead 
of the present semi-annual reports, to 
Congress from the individual services. 
Botli would seal off points of contact 
between tlic services and Congress. 

Secretary McElroy agreed to abandon 
both provisions .after Pentagon counsel 
Charles .^. Coolidge, who drafted tbe 
reorganization plan, stated the points 
were added while he wras out of town. 

Generals Twining and Taylor botli 
challenged charges that a "Puissian" 
general staff would be created bv ex- 
panding the present Joint Chiefs of 
Staff, Gcii. Twinine said that many staff 
functions which the services ate au- 
thorized to petfonn were alreadv being 
handled bv the Joint Chiefs so that the 
President's proposal was iiietclv a mat- 
ter of clarifying the law so that two 
people won't be doing the same thing. 


Effect would be to stiffen industry re- 
sistance to labor demands. An industry 
spokesman says plant representatives 
have always had "broad authority but 
tliat intervention of tliis sort would be 
"iinlieard of." 

McGraw told Aviation Week tliat 
tlic Depattiiicnt of Defense directive 
was beliincl resistance to labor demands 
in a Cape Canaveral missile range dis- 
pute. Bluestone said defense agencies 

Assn, liavc banded togetlier to present 
a solid front against labor. Selective 
union tactics would minimize the likeli- 
hood of Presidential iiitervciition on 
grounds of a threat to national welfare, 
w hereas sucli action would probably be 
swift in an across-the-board strike. 

McGraw said Douglas, North Amer- 
ican and Convair liave made no "cco- 
iiomic" proposals and liave broken off 
talks to await tlic outcome of negotia- 
tions at Lockheed. He charged tliat 
Locklieed and other com|M!iies actually 
hope for a strike at Lockheed's Missile 
Systems Division, builder of Navy's 
Polaris fleet ballistic missile. 

He said hope is grounded in the be- 
lief that President Eisenhower would 
refuse to pennit a strike because of 
Polaris' hi^i priority, thereby robbing 
the union of its ultimate weapon an3 
making it possible to set a precedent 
favorable to nianagement for later ne- 
gotiations. 

Lockheed sources denied emphati- 
cnlly that tlie company wants federal 


West Coast Strike Threat Grows; 
Labor Aims at Busiest Companies 
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iiitcneiition. McGraw refused to dis- 
cuss union plans in detail but said that 
if strikes are called, "they happen 
where thev hurt most.” In Lockheed 
Aircraft Corp.. it wemid "hurt most" in 
liic Missile Svstems Division, according 
to Jolin Snider, president of I.\M Dis- 
trict 727. Lockheed bargaining unit. 

A growing issue in the Lockheed 
negotiations is lire company argument 
that a separate contract should be 
written for the Missile System Divi- 
sion ratlicr than including it in a settle- 
ment for tile Burbank .\itcraft Div ision. 

Snider reported that e.irlv in negotia- 
tions, Lockheed had professed willing- 
iitss to aeccjit a contract similar to tliat 
signed by Republic .Aviation. N. A'. 
Snider said unions arc now prepared to 
sign such a contract inimediatdv. lie 
described the Republic pact as offering 
a factor hourlv rate of from S2.02 to 
53.10, a 10-ccnl raise across the board 
next year, a cost of living clause, a un- 
ion shop, eight paid holidavs. a 29 cent 
per liour swing shift differential and a 
gioup insurance plan. 

Lockheed hourly rate is now 51-73 to 
52.75. 'Company denied ever making 
tlic statcinent attributed by Snider. 
Lockheed spokesman said a company 
official had suggested a pay raise propor- 
tionately as large as that given Republic 
employes. 

Ntcaning of pay raise |)ro|ios;il.s bv 
either side is clouded bv different intcr- 

E retatioiis of the cost of living increase 
eing offered bv- the company. Con- 
tracts signed by Douglas and North 
American two years ago included cost-of- 
living esealator.v. 

'I'he unions have Mid Locklieed owes 
its employees the increase now offered 
and refuses to count it as a jiav raise. 
Because of tliis they consider Lockheed 
ciffcrs fur less than tliat obtained from 
Republic. 

In its most recent proposal the coni- 
pauv lias offered a raise graduated from 
zero to four cents per hour plus another 
'5% iiineasc next year for factorv work- 
ers ill addition to the cost of living |jro- 
gr.im. 

LAM and U.AW call tlie proposal 
"inadequate, unrealistic and unaccept- 
able. " Original union request for a gen- 
era! 6% increase has been cut to 3i7l 
Vvhich would aver;ige from six to 10 
cents per hour. Snider siivs tliat unions 
will reject any proposal which ignores 
the labor position on severance pav, 
.seniority and job descriptions togard- 
kss of tlie size of the pav raise offered. 
He charges that Lockheed intends to 
negotiate a pay raise by gerrymandering 
job descriptums so as to lower the labor 
grade classification of certain jobs. Un- 
ion is also demanding tiiiit if an em- 
ploye is transferred to another division, 
lie cannot use his continuing senioritv 
to return to the first division and bump 
bis replacement. 


Unexpected Cosmic Radiation 
Could Raise Space Flight Problem 


AA’ashington — Unexpectedly intense 
cosmic radi.ition of unidentified nature 
vvhicb could raise serious problems for 
manned space fliglit over extended pe- 
riods has been discovered at .iltitnclcs 
above (i21 mi. in data obtained from 
Explorer I and ill satellites. 

'I'his is one of preliminarv findings 
revealed last week in tlie first official 
report on analysis of dafia obtained front 
two U.S. Intcinationiil Geophvsie.il 
A'eat .satellites. 

'I’he report was made to members of 
National .-ke.idcmy of Sciences and 
•Amerie.in Phvsical Socictv. 

'I'cleinetcred data received from 
Geiger counters alxiatel Explorer ! and 
suggest that cosmic 


at altitudes above 
lists thus far iiave been unable to de- 
termine whether the radlitioii results 
from proton hombardment from space 
or from X-rays generated by the satel- 
lite shell under electron bombardment. 

If the high count rate results from 
X-ravs, radiation intensity within the 
satellite i.s estimated at 0.06 roentgens 
per hour, one-half the maximum allow- 
able liuinan dosage per week. Tliis in- 
dicates that Inimans in .space vehicles 
at altitudes bevond 621 mi. will re- 
■ccial shielding, gn 
licle weight. Radia 
would pose a problem for transistors 
and other avionic equipment compo- 

Ihc 55,000 counts sec. figure is 
based on deduction ratlicr tluiii actual 
nic-.isiuemeiit. Scientists found that 
Geiger counter output siiddenlv dropped 
off sharply at high altitudes vvithout 

qiiciit laboratory tests on idcntie.il Gei- 
ger aiiiiiler suggested tliat the device 
was being overwhelmed by the inten- 
sity of tlic cosmic radiation. lailioratorv 
tests using X-rays indicated that a count 
of 35,000 sec. would produce an effect 
similar to tliat obsen-ed in satellite tele- 
metered data. 

Intensity of radiation may be suffi- 
cient to contribute "signifienntiv if not 
rlomiiiantly to heating of tlic iip|>et at- 
mosphere." Dr. James .A. Van Allen. 
University of Iowa professor and a 
meniber of the U.S. technical panel 
for tlie earth satellite program, re- 
lic suggested that the nature of new 
radiation might be determined bv in- 
vestigating the amount of atmosplietic 
ionization, light and radio noise pro- 

llighlights of reports bv otlicr 


scientists on satellite findings to date 
include: 

• Explorer 1 lifetime is now estimated 
at three to five veats. 

• -Ahnosplierc density at 250 mi. is 
about tsso oz. per cubic mile, or I -I 
times tlic figure tliat had been pre- 
dicted. 

• Miciometeoiite intensity has not 
been une.xpcctcdly severe. Data indi- 
cates that an area one square meter iu 
size will encounter a particle four 
microns or l;irgor in diameter once ev en 
100 sec., a particle 10 microns or larger 
once every 1,000 sec. 

News Digest 

Lycoming Division of Avco Corp. is 
developing a helicopter version or its 
T55 engine designated the T55-L-3. 
lire 695 lb. turboprop version, lire 
T55-L-1 rated at 1,676 eshp„ has 
passed its 50 hr. qualification test. Heli- 
copter version will develop 1,850 eshp, 
.\riiiy. which is financing both versions 
through their 50 hr. tests, is consider- 
ing using paired turboprop engine to 
turn a single propeller. 

De Havilland Comet IV jet airliner 
last week made its first flight and cer- 
tification tests will begin mvmediatelv. 
First flight included climb to 40,000 ft., 
lasted I hr. 20 min. British Overseas 
Airways said it is considering putting 
Comet IV inti) transatlantic service be- 
fore Piiii .American World .Airwavs be- 
gins that run w ith its Boeing 707. 

Republic Aviation Corp, consolidated 
s.ilcs totaled 535,831.275 fot the qiiat- 
ler ending March 31, compared with 
576,645.222 for the same period in 
1957. Net income after taxes was 
5702.029, or 48 cents pet share on 
1.472,013 common shares outstanding 
Match 31, compared with 51.776,738 
or 51.21 per share on 1,472,013 coiii- 
nion shares outstanding at the end of 
the comp.irablc 1957 period. In a letter 
to stockholders. Republic re|)orted a 
5347 million backlog in orders for 
US.AF l''-105 and said an additional 
5300 million of orders fot F-105.S and 
jiarts is contained in tlic 1959 fiscal |)ro- 
curement program. 

Vertol Aircraft Corp. first quarter 
earnings dropped from 5733,72! a vear 
ago to this year's 5162,635. Sales iu 
tlie same period declined from 521,- 
748.647 in 1957 to 510,387,289 fot the 
quarter ending March 3|, 
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AIR TRANSPORT 


Airlines May Face Military Traffic Loss 


Defense officials foresee diversion of traffic if 
examiner’s proposal to drop discount is approved. 


By L, L. Doty 

NVasliingtoii— Strong possibility that 
iiiilincs fiicc a cutback in military traffic 
rvas rcvir cd last week by a Cir il Aero- 
nautics Bo^irrl examiner's initial decision 
( pposing continuance of the lO'Jc- fare 
cliscornit on niilitarr- trans|30rtation. 

Seriousness of tlie thrc-.it is iin-jer- 
scored by tlie fact tlrat the Defense De- 
iwrtnicnt is noiv tlic largest single soutec 
of passenger revenues arailable to the 
scbcdulcd airlines. 

laist r ear, certificiited airlines grossed 
approxiinatclr' S63 niiilion from military 
traffic, or about 58% of the total do- 
mestic military piisscngcr travel market. 

Defense Stand 

liowerer, Defense Deiiartmcnt offi- 
cials contacted by Avi.vnoN \Vi;kk 
vere r irtually unanimous in tlreir opin- 
ions that |)rcscnt austerity programs 
rrithiii the deparfment would force tlie 
diversion of some traffic array from the 
airlines if the existing 10% discoun: on 
official militarr traffic rvcrc removed. 

'Ilier eclioed an earlier rvatniug by 
Maj. Gen. George Hickman Jr.. Army 
Judge ,\dvoeat’c General, who testihed 
on Nlatcli 14 before the C.M3 tor the 
Secretary of tlie .\rniy that "disapproral 
of the agreement (10% discount on 
militarr rates) rvill unquestionably result 
in tlic dirersion of an indctcrniinate 
amount of first-class air trarcl by the 
military agencies to other modes of 
transportation." 

In bis initial decision, the Board's 
licariiig examiner, I’idrvard T. StoJoIa, 
toiichided that the discounted and 
ecjiialized fares granted to militarr- pas- 

port.ition requests ate 'mijiistlv dis- 
criniinatorr" and "unlawful." Equalized 
fares, a second preference granted by 
the airlines to only official military 
travelers, ptor-idcs that if a fare ria a 
circuitous routing is within 10% of the 
fate ria a direct routing, the military 
trarclcr rr ill pav onlr- the direct fare. 

Biilli issues hare been a source of 
coiitrorctsy within tlic airline industry 
for the past six months. 'Ihc dispute 
fiist came into tlic o]x,'n last fall during 
an Air Traffic Conh;rence meeting in 
Nerv Orleans rvhen .-Snicrican Airlines 
announced its opposition to both the 
discount and fate equalization. Evcii- 
tnally, seven carriers joined American’s 
stand and excluded tlic trro fare ptefer- 


ciiccs from their fares charged for mili- 
tarr' traffic, 

ilorrevcr, a threatened loss of traffic 
to those carriers still offering tlic dis- 
count forced the dissident airlines to 
rererse their decision rrithin 21 ilays 
and to resume the discount and 
equalized fare practices. 

Prior to tlie reversal. Maj. Gen. E. C. 
Lasher, then cxccutire director of the 
Military Traffic Management Agency, 
rr rote the ,\ir Tr.insport Assn, that mili- 
tary agencies considered it niandatorr in 

tir-es discouraging use of the di.ssenting 
carriers. lie added that this would have 
the effect of "tcdiicing official trai el on 
lines of carriers not joining those ac- 
cepting the traditional discount." 

According to tlie Civil Aeronautics 
Board record in the ease, the diseoimt 
and equalization pro' isions of the agree- 
ment with the military arc now opposed 
liy .^mcriean. United and Northeast 

ported by the Military Traffic Man- 
agement .Agciicv, Delta. Nortliuest, 
Coiitiiiental and Smitlicrn. Ontv Trans- 
Texas su|)port.s both the discount and 
the equalized fare issues. 

Pri\-atcly, a number of carriers fear 
that strong support of tlic discount may 
))icjudiec their positions in tlic General 
Passenger I-are Imcstigation hy im- 
plied contradiction. Btaniff. Capital, 
liasfcrn. National and lAV,-\ offered 
eiidcncc for the record in the ease but 
have taken no position as to its merits. 

Airlines made tlicir first inroads on 
military traffic beginning in June. 1951, 
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wlicn the so-ealled “preferential cl.iuse" 
in tlie militarv agrccnicnt with the rail- 
roads was remoicd. I'his clause, wliicli 
was ill effect for 55 sears, made it man 
datory that the military select rails for 
transportatioii of personnel with cer- 
tain finiited exceptions. 

Airlines supporting the 10% dis- 
count niaiutain tliat a serious tlireat to 
airline business lies in Section 22 of 
tlic Intcr.statc Commerce Act which 
authorizes free or reduced rates of trans- 
portation for persons traveling for the 
U. S. government. 'Iliese aitfines con- 
tend that elimination of the discount 
w ill force military agencies to return to 
rail if onlv for economic reasons. 
Delta's Brief 

In its brief to the Board, Delta .^ir 
Lines said the "grosvtli in military traf- 
fic (bv air) can be attributed almost 
entirely to the granting of the 10% 
discount and the elimination of the 
preferential clause in the railroad 
agreement . . .” 

Ill cnipliasizing how tlie airlines can 
afford to absorb the discount without 
seriously affecting revenues. Delta had 
this to say; 

• Resen-ation costs for military Haffic 
arc clieapcr. One call will complete 
K'servation.s for 10 to 12 people travel- 
ing on military business, while other 
traffic must be handled individuallv. 

• Ticketing costs are less for milltarx' 
traffic. Blocks of tickets can be pre- 
[jiitcd in adianct before rush hours at 
ticket counters and military passe-ngers 
can be checked in at airports in groups 
ratlier than indiiidually. 

■ Cost of sales is less for military traf- 
fic. Della said that in October, 1957, 
a citv ticket office and a Joint Militim- 
'Iraffic Office (J--\MTO) in one city 
eacli produced 518,000 of on-line busi- 
ness. Ratio of ticket office costs to 
sales was 0,28% at tlic citv ticket office 
and 1-99% at the JAMTO. 

• Average length of haul of military 
passengers is about twice that of non- 
military passengers. Domestic civilian 
passengers average about 545 miles as 
compared with the military passengers' 
merage of 969 miles. Delta said a 
69-pisscngcr DC-7 at first-class fares 
will rccostr fully allocated costs with 
50 passengers on a trip of 1,000 miles 
but that the same DC-7 will require 
35 passengers to break e\cn on a 500 
mile trip. 

• Advertising costs per military passen- 
ger arc less. 

In its stand against the discount. 
American Airlines said tliat it is no 
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(.heapet to transport a military passen- 
ger than anv other passenger. 'Hie car- 
rier. represented by Vice President 
W'altcr Johnson, said the "s'ast ma- 
joriti' of military TR (transportation re- 
ceipt) pissengets do not originate at 
J.^MTO offices and ate, therefore, 
ticketed at a city ticket office like any 
otlicr passenger." 

Jolinson said military passengers in- 
cur the same amount of advertising ex- 
penses as other passengers. He explained 
that the .American advertising program 
is "designed to reach anv and all per- 
sons it can" and added: "Its purpose is 
to inform and to influence and that 
purpose applies to all potential tra\- 
clcrs." 

Jolinson said the discount was in- 
troduced as an "emergency measure " 
and has always been "approt’cd on a 
ycar-to-ycar basis." He pointed out tliat 
the discount cost American mote than 
$1 million during the 12 moiitlis end- 
ing last Sept- 50. 


Air vs. Rail Trend 

III dismissing any fears that the air- 
lines would lose traffic to tlic railroads 
because of the elimination of tlic dis- 
count. American pointed out that 
schedule frequencies of the tails haie 
declined sharply in the past nine years 
as opposed to a marked increase in 
airline schedules. Using 100 as a 1949 
index, the Amcriem brief said domestic 
standard fare plane miles in 1956 were 
153 while Class I first-class niiltoad car 
miles declined to 75 in tlic same year. 

A'-ailablc scat miles, tlic .American 
brief emphasized, showed similar 
trends. Airline aiailablc seat miles 
jumped from 11.2 billion in 1949 to 
25.1 billion in 1956 while railroad 
aiailablc seat miles declined from 21 
billion to 14.3 billion in the same 
period. 

Ill his conclusions, examiner Stodola 
found the law requites that charges for 
transportation sliould be the same to all 
passengers when tlie service is tbe same- 
lie added tliat military passengers 
traveling under discounted or equalized 
fares receive the s.ime transportation 
and services offered standard fare pas- 
sengers on the same fliglits and that tlic 
airlines impose no restrictions on mili- 
tary travel that do not apply to civilian 

lie further found that, although the 
"lack of equality of conipctitisc oppor- 
tunities between air and surface trans- 
portation once justified partiality in 
charges to the military scn icc-s, this end 
lias now been accomplished and the 
factor of competition should no longer 
continue as an excuse for fares which 
arc obviously unfair." 

Stodola also concluded tliat records 
fail to prove the airline industry will 
suffer a loss in military traffic as a re- 
sult of the elimination of tlic discount. 



Irish Air Lines’ Transatlantic Run 
Ties U.S., Off-line European Cities 


By William H. Gregory 

Dublin— Irish Air Lines, after false 
starts in 1948 and 1952, began trans- 
atlantic service last week, tying in for 
tlic first time a long liaul segment to 
the ultra-short-haul routes of its sister 
corporation. Act Lingus. 

F.xpansiori to the west has long been 
a primaiT goal for the state-backed Irish 
ail system. Now Ireland is at the center 
of its route coni|ile.x instead of on the 

llic Irish hope to gain three major 
adiaiitages with tlic transatlantic route; 

• Increased tourist traffic from the 
U. S.. benefiting Ireland's economy 
generally. Last year 55,000 travelert 
train -America sisited Ireland, roughly 
half artii'ing by air. This figure can be 
doubled in three or four years, the 
Irish Tourist Board belieies. 

• Traffic from the U. S. to feed the 
Acr Lingus short haul system in Europe 

• Traffic from Europe to feed tlie long 
sought long haul route. Tlie result, the 
Iti.sh hope, will be to make Diililiii a 
gateway to and from Europe. 

As a competitor to tlic cstablislied 
transatlantic carriers on one-plaue Nciv 
Yotk-London or New York-Paris runs, 
Irish Air Lines would find it tougli go- 
ing. 

But it has certain advantages in 
specialized areas the big carriers now 
cannot or do not serxe. 

Loyaltx' of Irish-dcsccnded U.S. cit- 
izens is one. Tlic Irish Tourist Board, 
coordinating its efftirts with Irish Ait 
Lines, has opened offices in Ne»- York, 
Cliie.igo and Boston to whet the desire 


of tliese citizens to sec the old countrx’ 
again and to sell Ireland to tourist gen- 
erally. As an indication of tlic progress 
of tlic campaign, Irish Air Lines bad 
5.000 bookings hi the U.S. as of April 
19, and new bookings were being made 
at a rate of 100 a day since then. 

Another area is for tourists who want 
to I'isit Ireland first before going on to 
Great Britain or the Continent. 

Still another is transporting Euro- 
peans from points off routes of otlier 
transatlantic carriers l)ut sened bv Acr 
Lingus on to the U.S. or U.S. travel- 
ers to tliese points. Some examples: 

• New York-Loiirdes. Irish Ait Lines, 
which advertises the most direct ser\- 
ice on this journey, expects a sizable 
traffic this year because of the cen- 
tenary observance at the Catholic 
shrine. 

Last year Aer Lingus carried onlv 
5.500 scheduled and 1,000 charter pas- 
sengers there. This year it has 9,000 
scheduled bookings from Dublin and 
expects to cam- 12,000 scheduled pas- 
sengers plus 40.000 charter passengers, 
from Dublin or Britain, with 25,000 
bookings already in hand. 

• Birmingham-New York. Tliis is 
chosen as an example simply because 
Irisli Air Lines happened to pick up an 
unexpected rtwenuc passenger at Shan- 
non who joined the non-revenue inau- 
gural flight last week. He was a Gcnnan 
wlio had business in Birmingham and 
Ih.cn wanted to go on to New Yotk. 

Tliis could be typical of many .Acr 
Lingus points, such as Cardiff, Man- 
chester, Dusseldorf. Barcelona— none 
major U.S. traffic points themselves 
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but having possibilities wlicn assembled. 

Thus the Irish Ait Lines (Aerlintc 
Eireann in Gaelic) has arranged its 
transatlantie schedules and Aet Lingiis 
its European schedules to gise the maxi- 
mum amount of possible connections. 

Irish Air Lines has leased three Lock- 
heed 10d9H Super Constellations from 
Seaboard and \^'cstcrn Airlines to pro- 
ride a daily fliglit each dia'Ction— in- 
cluding a required stop at Shannon. 

(Dublincts question the \nine of tiie 
Shannon stop, but the imestment of 
the Irish goremment in the field plus 
Its establishment as a free port to stimu- 
late tourist buving in stoporers make it 
a political necessity.) 

Seaboard and Western proridcs the 
crews; Irisii Ait Lines the hostesses. In- 
itial schedules svill be tlirce flights 
wceklv each direction until June 2 when 
the daily seniee begins. Easthound. 
the flight will leave New York at 2:30 
p.m. and arrire in Dublin at 7:30 the 
next morning. Tlic New York flight 
will lease Dublin at 7:25 a.m. and ar- 
rive at 10 p.m. 

The trar eler to Dublin can get an 
-Act Lingus Viscount flight the same 

• Lourdes departing at 9:10 a.m. and 
arriving at 12:10 p.m. 

• Rome departing at 2:35 p.m. and 
arriving at 8:50 p.m. 

• Manchester, departing at 9:20 a.m. 
and arriving at 10:10 a.m. 

Not all European points will be 
served daily, but similar schedules apply 
to most Aer Lingus cities on at least a 
thrice-weekly basis. 

Civil Aeronautics Board authority 
for the Seaboard lease expires May 1, 
1960. Irish Air Lines may attempt to 
renew the lease, perhaps with cncour- 
ageanent from Seaboard, which took a 
25% share of the airline as part of the 
payment for the lease. 

However, the carrier plans to set up 
study committees to consider purchase 
of turbine transports. Informally, the 
Irish Air Line management appears to 
lean toward turbojets, possibly the Vick- 
ers VC-10 because of its tail mounted 
engine configuration and projected use 
of Rolls-Royce engines, which would 
give the line an all Rolls fleet. 

When it first planned transatlantic 
service, the carrier had purchased Lock- 
lieed 7d9s. An election and a new, 
economy-minded government in 1948 
canceled the program and forced sale of 
the aircraft. Delay in CAB approval 
caused a halt in the service when it was 
revived in 1952 with the return to 
power of the Eamon de Valera govern- 

ITie airline realizes it is now coming 
on stage late in the plav, but the im- 
portance of the c.xpansion is considered 
such that the risk must be taken. 

Boston will be added as a stop later 
this year, giving added insurnnee to 


non-stop service in each direction. A 
future possibility is a Chicago stop. 

Seaboard is providing 101 seat econ- 
omy configuration aircraft, but scats 
sold will be held at 93 to 95 as a meas- 
ure to obtain non-stop seniee. Tlie 
three Seaboard airplanes arc painted 
white on top with a green stripe and a 
shamrock marking on the tail. Irish Air 
Lines has agreed to accept unmarked 
aircraft to nraintain daily seniee. 

Seaboard will do the major overhaul 
at its New York International Airport 
liasc. It also has shops at Shannon. 
Aer Lingus will do turnaround checks 
at Dublin, billing Seaboard for the work. 
Onc-planc seniee beyond Dublin by 
the Constellations is under discussion. 

Seaboard is considering re-engining 
of the Constellations with .Allison 501 
(T56) turboprop engines. This would 
cut an hour from the transatlantic flight 
time and add 1.000 lb. paylaad. 

Ihe inaugural flight got an unanrici- 
[Mtcd amount of publicitv when a 
group of reporters, travel agents and 
guests, including Mayor Robert Wag- 
ner of New York, had to make an un- 
scheduled landing at Gander on the 
way to Ireland. 

No. 1 engine showed an abrupt drop 
in BMEP when the aiqslanc was cruis- 


Washington— Eirst dctiiilcd findings 
in tile investigation of the mid-ait col- 
lision between a United Air Lines DC-7 
and an Air Force F-lOOl' on April 21 
were disclosed last week in ttstinionv 
before a House Appropriations Snl>- 
coinmittce. 

Emphasizing that the Civil Aero- 
nautics Board's investigation of tlic ac- 
cident is stili under wav and uncom- 
pleted, Osciit Bakkc. director of tlic 
lioiird’s Bureau of Safety, brought out 
tliesc facts before tlic subcommittee 
which is looking into the joint use of 
airways by civil and military groups: 

• Prior to impact, tlie F-iOOF w-as de- 
clining at a bank of about 80 deg. 
It has not been determined vvliclber 
tliis was a right or left bank. 

• Flight path of the F-IOOF was across 
the nose of the DC-7. Right wing of 
the F-IOOF passed through tlie ngiit 
wing of tlic DC-7. AVing of tlie DC-7 
w-as slicatcd off at a point beginning 
approximately 10 ft. from the right 
wing tip and extending rearward at a 
45 deg. angle to a point 5 ft. from 
the wing tip at tlic trailing edge. 

• Portion of wing approximately 8 
ft. in length was cut off the k'-lOOE. 
AVing pieces of both aircraft fell free. 

• Duration of fall of the DC-7 has been 
computed at about 3.6 min. from 


iiig at 1 3,000 ft. tiucc hours out of New 
A'ork. Tlic engine analyzer confirmed 
complete loss of ignition in one cylinder 
and that the situation was spreading 
to other cvHndcts. indicating broken 
metal was iieing carried from tlic initia! 
failure to other cvhiidcrs. 

The engine was feathered and course 
changed to land at Gander, fust Iwforc 
kmdSll, 1,500 gal. of fuel-9.000 Ib.- 
was dumped to liring tlic airplane down 
to its 113.000 lb. maximum gross 
weight- GCA approach and landing 
were normal, but No. 3 engine torched 
as the ptO|ieilers were reversed after 
touchdown, further unsettling some pas- 
sengers. 

Ground inspection showed a nut on 
the Curtiss-AVriglit 3350-DA3 Turbo- 
Compound engine (AAA' April 27, p. 
38) had backed off on the rocker ami 
on No. 15 cvlindcr. The loosened push 
rod then began to hammer rather than 
push the valve, the stem soon broke, 
and the valve was swallowed. 

The aircraft was flown back to New 
York on three engines and Seaboard’s 
overhaul base at New York Interna- 
tional Airport changed the No. 1 en- 
gine. Then the aircraft was flown back 
to Gander to pick up the guests bring- 
ing a total delay to about 20 hr. 


the moment of inipiicf- Point of colli- 
sion lias been set at a point approxi- 
mately five or six miles southwest of 
the Las Vegas Omnirange station. 

'May Day' Call 

According to Bnkkc, comniuniea- 
tions were received from the United 
DC-7 after impact. lie said, . - the 
United aircraft stated, the sense of bis 
comment was, 'midair collision over La.v 
Vegas. Mav Day.’ " 

Bakkc told the subconmiittee tliat it 
lias not lieen detcmiincd whctlier com- 
munications from the F-IOOF were re- 
ceived after the collision or prior to the 

He said the message received from the 
Air Force plane began with "May Dav" 
but added that there w-as some doubt 
as to whether the words fliat followed 

In his testimony, Bakkc said that the 
United plane reported over Daggett at 
8:11 a.m. at 21,000 ft. toward La.v 
Vegas, estimating over the Las Vegas 
omnirange at 8:31 a.m. 

At approximafelv 8:51, the E-lOOh' 
with an instructor pilot and a student 
pilot ill the re-ar seat concluded training 
maneuvers to begin a jet peuetratioii 
from its operating altitude of 28,000 ft. 
to return to Nellis AFB, Bakkc said. He 


Details of Probe Into Collision 
of United DC-7, F-lOO Reported 
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clear<mcc of the jet penetration. 11c 
said tlic descent n’as presumed to liave 
been started in accoriince with procc- 
durcs on a heading of 170 deg. which 
would have brought the aircraft "some- 
where between 30 and 45 seconds off 
tlic airwav.” 

Aecording to Bakkc. l)roadcasting sta- 
tion KRANI is located n ithin the limits 
of the airway. 

He added tliat tlie descent was to 
base continued to 14,000 ft. where a 
gradual turn was to begin to bring tire 
aircraft on a course toward KRAM. 

During the descent. Bakke said, tire 
I'-IOOF and the DC-7 collidcd- 
Fiameout? 

Bakke c.'rplained that if there had 
been a flamcout of the K-IOOF, “it 
would be reasonable to assume that the 
pilot of the K-IOOF would make a rather 
substantial bank in fuming back toward 
Nellis in order to execute an emergency 
landing." 

He added that in such a case, the 
pilot might hare left the jet pene- 
tration procedure bv making a steep 
right turn and "being preoccupied with 
the normal procedures for an aerial 
descent, have collided with tlie DC-7." 

He re-empliasized that he did not 
wisli “to suggest any causatire factor." 

fie continued that “were we to as- 
sume that the F-IOOF were in fact in 


tlie jet penetration procedure . . . and 
suddenly the DC-7 became risible to 
tlie instructor pilot,” he may hare 
turned sharply to the left to avoid colli- 
sion and upon reaching an angle somc- 
rr here beyond 90 deg., then collided 


Wasliington— Following is a list of 
airline officers' salaries, bonuses and in- 
direct compensations, expenses and 
stock holdings compiled from airline 
reports to the Cir il Aeronautics Board. 


Domestic Trunk Carriers 



witli the DC-7. 

Bakke said the F-IOOF was follorr-ing 
normal procedure in accepting descent 
clearance from the Nellis AFB control 
unit without a clearance from the air 
traffic control agcnci' of the CAA. 


vice jiresldem, Slo.420 HAlnrs' and no i^tock; 
planning. $2S.142 salary and 10 shares or 
lireahU'M — operailons. <10,487 salary and 



Airlines List Salaries, Bonuses, 
Stoek Holdings of Top Executives 
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I CATIONS 


SHORTLINES 


► Alaska Airlines has placed its firsf- 
Dotiglas DC-6A-tvhich the airline 
hought, converted and is calling a 
DC-6C— in service on the Porthind- 
Scattic-l''airbank.s route. 

The aircraft will make round trips 
from Kairbaiiks to Anchorage before 
r< turning to Seattle. 

► Canadian Pacific Airlines is scheduled 
to begin Biistol Britannia 51-t service 
from Vancouver to Amsterdam on 
June 1- The recently delivered Britan- 
nia made the lingland-Vancouver flight 
in 16 hr., J5 miii., with a fuel stop 
at Calgary. Albcthi- Canadian Pacific 
has been authorized by the Canadian 
Ait Transport Board to make a stop in 
the Azores for passengers and cargo on 
its scliedulcd flights from \fontical to 
Lisbon and Madrid. 

► De Ilovilland .Aircraft Co. Ltd. 
tested the first production model of the 
Comet IV last week on a flight around 
l.ondon. 'ITie company is scheduled to 
begin delivery of the Comet IV to 
British Overseas Airways Corp. in 
September. 

► Hawaiian Airlines bas completed the 
sale of SI million in debentures in the 
last phase of a financing program to 
cover the purchase of six new transport 
aircraft. 


► Pan American AVorld Airways has 
filed with the Civil Aeronautics Brr.ird 
for a one-way fate of S4? between New 
York and Puerto Rico. If approved, the 
new fate would go into effect on 
May 22. 


► Southern Airways reports a first 
quarter revenue passenger figure of 
50.000. a -f% increase over the same 
period last year. Revenue passenger 
miles flown was up 8i% over last year 
at 9,050,000 mi. 

► Trans-Canada Airlines is scheduled 
to begin its Toronto-Montieal-Zurich 
service on Xtay 17. In turn. Swissair 
is scheduled to start Zurich-to-Moiitteal 
flights the next day. 

► United Ait Lines reports first quarter 
1958 revenues of S66,H5,912. a 10% 
increase over the same period last vear. 
Operating expenses were 566,722,576, 
making a loss of $599,964. tiowever. 
5215,371 gained from the sale of sur- 
plus airaaft held the overall loss to 
5384,593. Total revenue passenger 
miles for the period were 1,754,950.000, 
a 6% increase over the first quarter 
of 1937. 


AIRLINE OBSERVER 

►Watch for a new route for Japan Air Lines from Tokyo to Los Angeles in 
addition to its present Tokyo-San h'tancisco route to emerge as the cliicf 
outcome of present talks in Tokvo on amendments to the U.S. -Japan 
bilateral agreement. In exchange for the route, restrictions on tire fre- 
quenev of flight schedules of U. S. carriers into Tokyo probably will be 
eased. Present thinking leans toward an unrestricted number of Sights 
without prior Japanese govcrnnicnt approval, which is now requited, with 
a provison that schedule frequenev must be cut back after a period of time 
if traffic docs not justify the schedules. 

► Northeast Airlines is transferring two Douglas DC-6Bs from its New Yotk- 
Miarni tun to New England routes to handle summer traffic in the northern 
sector of the airline’s system. 

► Russian delivery of additional twin-engine Il-14s and single-engine An-2s 
will enable the Jjnlgarian airline T.ABSO to inaease traffic '‘substantially" 
in 1958. according to K. Kirilov, Bulgaria's civil aviation chief. Kirilov said 
the carrier surpassed its passenger and cargo goals in 1957 and reduced ton- 
kilometer costs by over 12%, Rumanian airline TAROM reports an 18,5% 
increase in passengers carried last vear and hopes to expand its intcniatianal 
routes in 1958 through negotiations with Greece and Egypt. 

► .•\mcricau Airlines’ target date for the first scheduled jet transcontinental 
nonstop service is Nov. 1. 

► New York Airwavs has made an agreement with Vcrtol coveting the 
trade-in of the carrier’s fleet of Sikorskv S-55s and S-58s for five Vcrtol 
tandem-rotor 44-Bs. New York Airw-ays savs trade-in of present fleet and 
related spares will bring between Sl.l million and 51.2 million, “icprc- 
senting recovery of the net book value" of the aircraft. 

►Pan American World Airways is renewing its drive for a re-opening of the 
Transpacific Route Case. Latest efforts by the canier for icconsidcratioii 
bronglit the ease back into the White House but there it has been stalled, 
at least tem|)oraiily, by lack of Presidential action. 

►Civil Aeronautics Board has denied a request bv California Air Charter, 
a supplemental ait carrier, to conduct unlimited fliglits over strikebound 
Western Air Lines’ route iictwecn Salt Ijikc City and Los Angeles for the 
duration of the strike. IJic Board found that alternative means of trans- 
portation are available to passcnEcrs who would otherwise use Western's 
services and that California Air Cliarter failed to back its petition by show- 
ing that a critical or emergency transportation situation exists. 

► .Air Transjxirt Assn, has petitioned the Civil Aeronautics Board for author- 
ity to hold a meeting to discuss passenger fate discounts- Participating car- 
riers would include only those involved in the partienUr discount under 
discussion such as family |i1an, student fates, children fares and oi>cn jaw 
rates. ATA is seeking uniform standbrds in discoimf plans to eliminate 
inconvenience to passengers, complicated ticketing procedures and unncccs- 

► Chicago Helicopter Airways has received authority to expand its sched- 
uled passenger service to include Winnetka, 111., and Gary, Ind. Present 
passenger service is confined to the triangle route between O’llare I'icld, 
Klidway Airport and the Chicago Loop. 

►Civil Aeronautics Administration’s accelerated drive toward positive con- 
trol of air traffic as a key step in the reduction of the mid-air collision threat 
is still being retarded by lack of long-range radar facilities (AW .April 28, 
p. 40). Last year, House Appropriations Comiuitfcc sliced radar appro- 
priations for fiscal year 1958 from a requested $30 million for 20 radars 
to 515 million for 10 radars with instructions to make better use of military 
Ridar facilities. Military services have been coo|x:tative in establishing 
joint-civil cisc of radar but the procedure is not always satisfactory for 
civ il purposes. 
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Missiles are lesf fired for only one purpose; lo obtain 
data that will help build better missiles. If the test 
does not yield this information it must be considered 
unsuccessful — regardless of how well the "bird" 
performed. 

S Te/emefr>', consequently, assumes a '/Hal role in the 

“ deve/opmen» of the missiles so necessary lo our de- 

2 fense program. There is no other way lo collect and 
n preserve the all-important data from unmanned and 
S unrecoverable lest vehicles. 


Radiation, Inc. is a pioneer in the design ond devel- 
opment of od^onced fe/emefering sysfems. We built 
the hrst practical PCM system, with its integral high- 
speed digital data processing eqoipmenf . . . and the 
iong-ronge oefomolic-lroclting telemetry onfenna 
systems for l/ie AFMTC ICBM ronge. 

from liny airborne transmitters lo complete ground 
sfoli'ons, we fiove the capabilily to solve your prob- 
lems in teiemetry and associoted fields. Write today 
for it/ustroted brochure showing the experience, 
facilities, and copobitrties of Radiation, Inc. 



RADIATION 
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SPACE TECHNOLOGY 


P1V£ subjects occupied space cabin siiiiuljtnr at Wright Air Development Center for 120‘hr. during a space flight expcriiuent. 


USAF Simulates Space Crew Conditions 

By Evert Clark 

Dayton— Project Loiigsliot— a scries 
(if sinniUitcd space missions flown bv 
five men se-alcd in a capsulc-is cominc- 
ing researchers tliat hiiinan facton will 
l>lay an increasingly dominant role in 
tlic design of future USAl-' weapon 
ssstems. 

\'’cigiit, a prime consideration in 
designing ss-stenis for atmospheric 
flight, will be cren more im|)ort.mt in 
space vcliicles. Man must not onlv take 
Itis ensironment with liiin into space, 
lie must get it tlicrc against the con- 
siderable resistance of the atinosplicrc. 

Rclialiility. less critical in atnios- 
|ihetic systems because cscaiie is pos- 
sible, will liccomc far more critical in 
space fliglit. 

Range, still measured in distances for 
flight within the atmosphere and esen 
for transitional lehiclcs sucli as intet- 
contineiital ballistic missiles, is being 
measured mote and more in .a new di- 
mension by the planners of space fliglit 
-that of time. 

Because time is becoming so vital a PHOTOGRAPHIC equipment monitors volunteers in WADC space cabiu simulator, 
part of the weapon sy stem design cqiia- Equipment is used to record volunteers' physiological, psy chological and psychiatric behavior. 
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A new high-temperafure position servo 


TURBO-ACTUATOR 






speeds ranging from 500 to 4600 rpm. This AC Speed Switch triggers up to four turbine 
engine functions. It takes the human element of error out of any operation where 
precise speed sensing is a critical factor. 


Yet, the AC Speed Sensing Control weighs only about four pounds. It is compact, 
can be mounted anywhere and can take the roughest kind of treatment. It will 
withstand high engine vibration without losing calibration . . . functions for long 
intervals without overhaul. 


—Or, if you are an electrical or mechanical engineer, and would like to work 
in Milwaukee, write Mr. Cecil Sundeen, Supervisor of Technical Employment, 
Dept.D, 1925 E. Kenilworth, Milwaukee 1, Wisconsin. 


(cd to the risks tliat will be imoivcd in 
si>acc ttjr'cl. None answers tlic basic 
iiucstion of space survirai, nuicli less 
the t]ucsbon of efficient o|scrafion of 

To get the necessary ansners. USAl' 
lestarchcis must atteiniit to simulate as 
many space fliglit coiidilioiis as possi- 
ble. W'cigh tlessncss, acceleration, de- 
celeration, c\|)osure to cosmic rays, 
licat. cold and isolation, buffeting and 
sibration at re-cntr\'. and otlier as]jccts 
of orbital and long-range saicc fliglit 
lias’e been explored in sonic degree lierc 
and at otlier Ait Research and Dcselop- 
nicnf Command Centers— hut combin- 
ing all tliesc conditions still is impos- 
sible. 

Project Longsliot aims at studying in 
great detail some of the most critical 
and least known factors-thc pliysio- 
logical. |)sychological. psycliiatric and 
'ocioliigical reactions and iiiteractiuns 
of file men exposed to long-term 
coiifincmcnt- 

•M1 missions arc flown in a specially 
designed inockup of a cren' compart- 
ment used earlier for confincnient 
studies in the \\S-12;.\ nuclear 
homber ]jrogrnn. 

Outgrowth of Studies 

The current scries of experiments is 
an outgrowtli of confinement studies 
dating back to 1952. when one man sat 
in the grounded cockpit of an r'-34 for 
56 hr. 

hirst five-man, fivc-dav mission \s-js 
flown in .May of 1957. Nicknamed 
"Long Gone," it was a dry run designed 
priniatils to tcacli tlic researchers what 
tire problems of conducting tlie experi- 
ment svould be. Next run was made last 
August, with a different crew. 

The most recent run. called Starlight 
2. took place last March 12 to March 
19 witli still another crew. 

Its 120-hr. dur.ition was only a few 
hours sliort of the 157 hr. ncccssaiy to 
circuinnai'igate tlie moon on one pro- 
posed orbit. 

Next nii.ssion will be soincwhat 
longer— possiblv 1 5 dais, sinmiating tlic 
5fi0-lit. tun along a more profitalile 
muun-rccunnaissancc orbit. 

.All experiments arc set up as actual 
missions witli specific tasks and specific 
work cycles assigned to each nun. 
Slarbglrt 2 called for takeoff and land- 
ing at \Vriglit-Patterson ,MT5 and seven 
mbits around the earth, and requited 
llie crew to report as they passed over 
.Minitrack stations. 

Critical [jcriod in tiie mission n-as 
from 100 to lO-l lir.. wlien the profile 
called for the leliicle to change orbits 
for a photo-reconnaissance tun oicr 
Tokyo in a manemer called Artful 
Dodger. 

Only mishap of the fiic-day fliglit oc- 
curred just at the beginning of tliis 
critical period when waste in the elec- 
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SAVE TIME! CUT COSTS! 




With all laminations smoothly ALUMINUM 
surface-bonded, LAMINUM looks with laminations of .008" 


and acts like solid metal, yet STAINLESS STEEL 


simply p-e-e-l-s for a thousandth 



with laminations of ,002" o 
.003’' — also available i 
Mild Steel and Brass. 


LAMINATED SHIM CO., INC. 
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UNDER ONE ROOF: FRAME, BRAIN 
AND MUSCLE FOR A MISSILE 


— or all t/iree— Ryan has the experience and dem- 
onstrated ability to design, develop and produce as 
both a prime and subcontractor. 

ful projects : 

Al RFRAM E - Complete development —aerodynamic 
and systems design, testing, field servicing and 
quantity manufacturing — of the Ryan Firebec jet 
drone missile. ..now in volume production for use 
by the Air Force, Navy, Army and RCAF. Research 
and development studies on air-launched vehicles 
and external stores. 


GUIOANCE-Development and production of ad- 
vanced systems of military radar '‘intelligence”-., 
for guidance of supersonic missiles, advanced type 
automatic doppler navigators and radar hovering 
control and navigation equipment for helicopters, 
airships and VTOL aircraft. Ryan is the pioneer 
and leader in continuous-wave radar techniques. 
The automatic stabilization and control system for 
the Firebee is also designed and produced by Ryan. 
PROPULSION — Manufacture of powerful liquid 
rocket engines for Army surface-to-surface missiles. 
Ramjet combustion chambers for Air Force ground- 
to-air missiles. Major high-temperature compo- 
nents used by various turbojet-powered missiles. 


RYAN BUILDS BETTER 


AIRCRAFT • POWER PLANTS • AVIONICS 

Ryan Aeronautical Company. San Diego. Calif. 


trie toilet raught fire. Members of the 
>s-40 man support team outside the 
coiiijxirtmcnt quickly substituted a 
clicmical toilet and perforimuice of the 
mission «ciit uninterrupted, although 
some crew mcmiKrs repotted later that 
the;' had smelled smoke. 

le\cn tills incident prosed \-aluablc. 
Design of tlie electric toilet, a type used 
cm the B-56. has been modified to pte- 
lent a tecurrcncc- 

Compartment incorporates a luimlieT 
of unusual design fe-aturcs. It is 17 by 
fij bv fij ft. Its 710 cit. ft. are divided 
into a work area, made up of five crew 
stations, a food bar and a leisure atm 
containing a pull-out bunk. 

Stations consist of integrated instru- 
ment panels and individual ese.ipe cap- 
sules for use if an emergency occurs m 
the atmosphere. Both compartment and 
capsules arc designed so that no para- 
chute. headgear or pressure suit is ncc- 
cssan'. and ca|»nlcs include s.200 cii 
in. of space for global .sunival gear. 

Capsules are designed for mininium 
uiiume and maximum comfort- Poh- 
urcthane foam scats hast proted so 
comfortable that some crewmen spend 
90% of their 16 hr. oii-duts time sit- 
ting down. Padded capsule headrests 
incorporate two fi.xed, low-output speak- 
ers- Cresnnan's head is at the focal 
point of the speakers and he selects one 
of three channels of tape-recorded 
music to relieve boredom, esen while 
lie is cm dots. Radio and intercom over- 
ride the music at all stations. 

On the first and second S\c-dav runs, 
ereuiucn preferred music from tlic 
■'stimulus” channel— rock -and roll, 
cha-cha. jazz, etc.— at their equivalent 
of morning and the "relaxation" chan- 
nel— opera, show tunes, dinner music 
—at evening. ‘‘Coinbination” channel 
got less use. But on the tliirii mission, 
no preference pattern emerged. 

Design of the compartment employs 
such psychological devices as a shoul- 
der-level concept of keeping all separat- 
ing sections low to give an impression 
of roominess: a loner iintl much softer 
floor in the recreation area to give the 
feeling of a step down to leisure; differ- 
ent color schemes in tlie two main 
areas to separate ‘'home” from “office''; 
and deep, I20-hr. ashtrays. Some sub- 
jects have suggested that more privacy 
is needed in the sleeping area. 

Ill line witli the philosophv that 
)>lcasant circumstances will relieve 
stress and keep efficiency higher, each 
man is allowed considerable freedom 
ill his choice of high-enetgv. Imv-bidk 
frozen meals and snacks. 

Eating becomes cxtrcmelv inijxirt.iiit. 
Activity logs kept on every movement 
eaclt man makes from point to point 
show that considerable time botii on 
and off duty is spent in the dining area. 

"Thev practicallv live at the food 



. . . calibrates from 0.3 to 5W psi 


In one practical inslrumenl, CEC's 6-201 Primary 
Pressure Standard offers an extended range 
of precise pressure measurements available in no 
other similar equipment. Operating as a 
pneumatic dead-weight lesicr, the 6-201 offers 
the advantages of air rather than oil as the 
pressure medium, extreme accuracy of 0.01595 
of full range even at pressures of less than 
one psi, cleanliness and portability regardless of 
the pressure range. Because this flexible 
gage or absolute-type instrument depends 
only on mass and length measurements for its 
accuracy, it is a true primary pressure standard. 

It will calibrate any pressure-measuring device. 

Simple combinalions of pislon-cyllndcrs and 
weights provide six pressure ranges within 
the limits of 0.3 to 500 psi, each with 
increments of i%, for both gage and absolute 
measurements. For additional information, 
call your nearest CEC sales and service office, 
or write for Bulletin CEC 1581-X12. 

Transducer Division 

Consolidated © 
Electrodynamics 

300 North Sierra Madre VUk. Pasadena, California 

RECOGNIZED LEADERS IN ttAUVANOMETERS— lELEMEIRV, 

RRESSURE AND VIBRATION INSTRUUENTION 
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HOW ONE CONCEPT IN POTENTIOMETER 
DESIGN SOLVES THREE BASIC PROBLEMS 



^oxj£ti;^s 

Laboratories, Inc. 

P. O. Box 2112* Riverside, California 

OSIQINATOBS OF T>IUFOT!g> ANS TRIWIT® 

PIONESeS IN POIENTIOMEtEF lEANSOUCEIS FOI ‘ ‘ ‘ 


bar,” one of the planners of the experi- 
ment said. "It’s scat to food lr.it, teett-a- 
tion area to food bat— it's just food bar, 
food bar." 

Reasons arc boredom and the un- 
usual amount of thought that crewmen 
give to food because thet know thes 
must prepare it thcnuelscs, obsersa- 

Oii the mission last -August, weight 
gains for tire five men ranged from 8 oz. 
to S II)., and researchers began to won- 
der svliat might happen on a mission 

On the most recent run, howeser, 
weight gains were insignificant, so some 
reeapitiilation was tilled for. 

'■\Vc found that the other time we 
had a food-obsessed leader.” one phy- 
sician explained. "He was a big eater 
and he talked food and fixed food all 
the time. It was the power of sugges- 
tion. On the next flight, all personnel 
just snacked." 

Researchers recognize that crews will 
have to be selected carefullv Itccause of 
the effects of each on the others. Pre- 
liminary training in niockups and de- 
\eIopnient of techniques to minimize 
group conflicts mav be necessary. 

Day-Night Cycles 

.\djustmcnt to new day-night cycles 
prosed to be a problem for some crew- 
men at first. Although this sohed it- 
self on the short flight, therf is still 
considerable question about much 
longer flights, since man’s plnsiology 
now is oriented to and regulated by the 
physical phenomena of the sun-earth 
relationship. 

No two nren were on the same day- 
night cs’clcs. The aitaaft commander, 
copilot and flight engineer worked 16 
hr. and rested ciglit. but their shifts 
wCTC staggered. The navigator and de- 
fense director worked a 12-on, 12-off 
routine. 

Tliere w-.is alwat’S a rcfrcslicd man 
coming on duty to sene as a sort of 
catalyst. Crewmen slept an aver.ige of 
more than 70% while off dutv. 

Although the subjects arc pre-se- 
lected in the sense that thev were 
USAF pilots with considerable multi- 
engine time, there has been little spcr 
ciat screening for the fise-day missions. 

Tliere has been, howeier, cxtensii’c 
testing beforehand to gain a baseline 
for evaluating biochemical, plivsiologi- 
cal. psychologicil, psychiatric and soci- 
ological changes. Extensive testing also 
is done immediately following a mis- 

Five days of briefing and three of 
practice, using an 0 |)ernting manual, 
precede each mission, partly to create 
the psychological orientation that the 
men are a crew. Each man also spent 
21 hr. in individual isolation. 

Dnring the mission, crewmen were 


FABRICATION OR BRAZING PROBLEM ? 


STAINLESS STEEL OR SUPER ALLOY? 



stwkw 

ro umm 


Complete precision fabrications of 
jet, rom jet and missile engine com- 
ponents with emphasis on high tem- 
perature brazing of super alleys. Furnoce 
equipment handles work up to 4S" diameter, 
U.S. Air Force certification for both brazing and heat treat. 
Complete lest and inspection facilities. 
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in 

GROUND SUPPORT 

CONDIESEL 

COMPETENCE 

serves the 

INDUSTRY'S NEEDS 


This amazingly broad one-source resource for 
solutions to specific problems is comprised of spe- 
cialist groups. Each has its own facility and products 
... all enjoy the advantage of reciprocal stimulus 
through careful Interchange of research, engineering 
and production Ideas. 

Adroit handling of any customer needs . . . and 
anticipation of "tomorrow's” problems . . . have re- 
sulted In the availability for the military and industry 
of a composite experience of specialist skills In pro- 
viding components, products and sub-systems for 
missiles and aircraft . . . submarines, too. 

And, of great importance to YOU ... are those 
probing. Ingenious minds at Condiesel and their abili- 
ties. based upon experlenoe, to bring your problem 
quiokly Into sharp focus . . . design the answer deftly 
. . . produce it honestly . . . deliver it on time. 



AIRCRAFT 

EQUIPMENT 

DIVISION 

Stamford, Connecticut 


POWER 

EQUIPMENT 

DIVISION 

Stamford, Connecticut 


Condiesel has provided 
more aircraft and missile 
ground support in variety 
and quantity than any other 
manufacturer.Sophisticated 
support equipment is this 
division’s specialization. 
Products Include: 


Over 15,000 Condiesel 
power generating units 
serve every branch of the 
armed forces. Manufactured 
in every type and size, these 
units provide precise elec- 
tric power wherever re- 
quired. Typical: Dewline, 
Matador, Regulus, IGY. 


Aircraft Support 

• Electric 

• Hydraulic 

• Pneumatic 
Missile Support 

• Fueling 

• Handling 

• Launching 


i.a 'nciude. 


• Uninterrupted Power 
Supply Units 

• Fire Fighting Vehicles 

• Diesel and Gasoline 
Engine Generator Sets 

• Pumps and Compres- 

• Switchgear 


CONDIESEL COMPETENCE 
is your Competitive Answer 



CONSOLI 



I 


U.S.A.F. multi-purpose unit 


We welcome the opportunity os a sub-system, and 

ATED DIESEL 


exEcuTive offices i 
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TEST 

EQUIPMENT 

DIVISION 

Stamford, Connecticut 


CONSOLIDATED 

AVIONICS 

CORPORATION 

Westbury, L. I.. N, Y. 


Test equipment for the 
manufacture and support 
of missiles and aircraft. 
Condiesel designed and 
built equipment is used by 
Hamilton Standard. Allison, 
Holly, T.W.A., Pan American 
. . , and in support of Mata- 
dor, Regulus. Lacrosse. 


At Con Avionics, advanced 
electronic capabilities pro- 
duce a broad range of elec- 
tronic systems. Typical Is 
the automatic digital com- 
puter check-out equipment 
for the inertial guidance 
computer of the "Titan" 


ICBM. 


Products Include: 




• High temperature, high 
pressure hydraulic and 
fuel control test facili- 
ties 

• Hydraulic, pneumatic 
test stands 

• Missile power packs 


Data reduction sys- 


• Automatic test and 
control systems 

• Power supplies 


LIMA 

ELECTRIC 
MOTOR CO. 

Lima, Ohio 

Over a quarter century of 
building standard and spe- 
cial rotating electrical ma- 
chlneiy to NEMA. JIC and 
UL standards. Backed by. 
over 300 nation-wide sales 
and service stations- 


• Drip-proof, totally en- 
closed, explosion-proof 
motors, from 1 to 150 
horsepower. 

• Motor generator sets 

• Lima selective speed 

• Integral gearhead mo- 


CONSOLIDATED 

CONTROLS 

CORP. 

Bethel, Connecticut 
Inglewood, California 
Development and manufac- 
ture fuel control systems, 
and components, tempera- 
ture and pressure control 
devices for missiles and air- 
craft. , .Typical: B-58 Hustler 
nose wheel steering system 
1-79 fuel control com- 
ponents, 


• Pressure and thermal 
switches 

• Transducers . . . ectu- 

• Temperature sensing 

• Nuclear control sys- 


U 





component monufacturer of assisting you in preparation of your complete weopons system proposal^ 


ELECTRIC CORPORATION 

LUOLOW AND CANAL STREETS. STAMFORD. CONNECTICUT 
C. O. E. C. OF CANADA LTO., REXOALE, TORONTO, ONTARIO 
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ittiiintiits H-liidi record tlieir responses 
to sitiKitions indiciitcd on tlicic instru- 

Ui tr-.icking scores .md otlicr iiitvii- 

resiilts. <>n the August mission, pre- 
flight Link tr.hiKT scores for all five 
men were abort arerage. I’ost-fliglit 
scores indicated B or C performance for 
four men. but the fiftli was scored be- 
low au'rage. In last fisc minutes of 
flight, the copilot-one of thrit who 
had little sleep in the last day and 
a half-tracked 9s« on tlie glide path 
under simulated GC.-\ monitored land- 
ing amditions. 

l•'or one minute of e-ach hour of 
flight, electrocnccplialograni and gal- 
Minic skill resistance readings were 
taken on e-ach man by means of simple, 
lightweiglit harnesses which were 
plugged in at dirty stations. Also, each 
man kept a diary, and to tell researchers 
mote he took )isychological tests each 
day into whieli he projected feelings he 
might not rcical otherwise. 

Data reduction and correlatron is a 
lengthy process. The Starligiit 2 mis- 
sion was not flown until a good per- 
centage of the information from last 
•August's flight had been studied. 

No technical reports on the Long- 
sjiot flights have been released so fat. 
and researchers arc caotioirs aboirt offi- 
cial conclusions. 

.Mthciugh weightlessness, a troe sense 
of danger and other factors cannot be 
simulated in these flights, resir.itcliers 
here feel the Longshot flights ate yield- 
ing e’xtremcly laluablc information on 
the effect of confinement and time on 
IKTSOiial responses and group dvnamics. 


Curtiss-Wright Gc*ts 
AEG Reactor Permit 

^^'3shitlg^on— Atomic Kuctgi- Com- 
mission has announced it proposes to 
issue a license to Ciirtiss-T\'right Corp- 
for oixmition of a jjool-typc research 
reactor at Quelianna. Pa. A construe 
tion permit was issued in May. I9s7, 

Reactor is to be used for expcti- 
nicntal program coiering shielding 
studies, reactor component and instro- 
inoul deielopmcnt. imestiBition of 
radiation damage, neutron ptivsics and 
isotope production. 

I'acility. operating at a power Itiel 
of 1,000 kw. (heat), is housed in com- 
panv'.s Radioactive Materials Labora- 
tory on a 31.000-actc tract neat Qiie- 
lumna. License will be for 20 \t. 

Ill another action, the AEC said it 
also proposes to issue a permit to Gen- 
eral Diiiamics Corp., San Diego. Calif., 
for construction of a research reactor 
at Tortcy Pines Mesa, San Diego. 


JET SLEEK, 

WINS SMOOTH 


OPENING MAY 8TH 



This magnifiesnt hotel boasts everything. The stylish 
comforts of 920 restful, air conctifioned rooms. 

Unique continental atmosphere, colorful decor. . . in 
the spacious lobby, with its graceful fountain . . . the 
intimate, cheerful cocktail lounge . The dramatic setting 
of the dining room. AH skillfully executed in the 
inimitable Dorothy Draper manner. Guest room decor by 
Chandler Cudiipp 4ssoc/a/es. 

4 multi-lingual staffs Superb international cuisine » 
Complete meeting end banquet facilities • Plus a host 
of silent services at work around the dock; airport 
transportation • up-to-date flight information • 

Teletype and Telex service. 

Set on ten beautifully landscaped acres, at the 
intersection of Van Wyck Expressway and Beit Parkway, 
the hotel is less than five minutes from the aerial gateway 
to the world. New York International Airport. 
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MISSILE ENGINEERING 


CLOSED-CIRCUIT tclc\isioii screens (left) slion' vaiioiis angles of limntli pad- ,\t center, leclinieian monitors a bank of pcii-tiacc record- 
CIS. Periscope moniliii (right) checks sections of missile and associated sistcms. 



Missile Countdown is Complex Procedure 


Bv Richard L. Sweeney 

Sai> Diego— Missile coiuittlown, often 
tlic cause of [Jtoiimmced cinotionnl re- 
actions during filial minutes before 
launching, is a coniptchcnsivc sequen- 
tial checkout encompassing as niticli of 
the missile as possible prior to flight. 
Procedure has its roots in the scry de- 
sign concc|Jts of weapon ssstcins stich 
as the ,'ktlas IC15M. 

Primarv goal of cotmfdown is assur- 
ance. befote e\pensise and complex mis- 
sile is committed to flight, that all parts 
will ssotk. that all desired data will he 
obtiiinal and that as both a dcsclop- 
inent test rcliiclc and weapon system 
the mission «ill be accomplished. 

Consideration of conntdrtwn goes 
back almost to prcliminars' design, 
since design prosisioiis must be made 
for accomplishing the countdown 
checkouts or the missile and its mvriad 


jiarts Itcforc it is "loaded"— i.c.. before 
cxplosiscs arc installed, propellants arc 
placed aboard— and liefotc it is 
kumched. 

Ill the ease of main missiles, instrii- 
mentation to gain clesited test and dc- 
selopmeiil data is an integral jxirt of 
carh' configurations of the missile, since 
these data must be gathered befote op- 
erational design is made final and be- 
fore all ssstems are |)erforming at 
optiimmi. 

Ensure Compatibility 

Countdown also is considered in de- 
sign of gtmnicl .setsice cqni|)nient. to 
furtlicr the complete ground checkout 
philosojjin and to ensure com|jatibility 
of all clenient.s in the design. 

Countdown has a defined length of 
time for acconi|3lislinicnt of detail 
liinctions. while other procedures are 
used to prepate the missile and site for 


the flight. These preceding activities 
arc countdown preparation, as com- 
pated with countdown itself. 

On the day before an actual firing, 
frequently designated X Minus One 
Da\-, checkout is begun of suiiport 
tqiii|)nieiit and fiicilitics used to aitry 
out o|)eratioiis. Items checked include 
such filings as materials and supplies 
on hand, from film to li(|nid ox\|en to 
li.md towels. 

SiinultaneousK, requisitions arc made 
for deliscrs- to firing sites of ncctssatv 
supplies which, b\ their nature, arc last 
inimite items such as pro|)ellaiits, liquid 
(ixsgcn and lieliiini. Details concerning 
final dclis ery times are settled, ensuring 
that all required dclii ecits will )« made 
at a specific time and will nnt dekn 
the esent- 

Hard'vare goes tliruugh as complete 
.1 checkout as possible, with actuation 
of certain faeilits coni|)onents .such as 
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Cape Canaveral Atlas Countdown — Step by Step 


Cape CfinjveTal— Here are final stages of a typical Atlas 
ilevcUipmeiital test flight countdown: 

• ,At T-iiiinns-35 niln. the .Atlas launch complex Is cleared of 
all personnel except occupants of the massive domed block- 
house, 730 ft. from the |nd. Pumping of liquid oxsgen and 
other final preparations are conducted remotely by engineers 
and tcchmcijiis working at consoles within the shelter. 

• At T-minus-lO min. the blockhouse counter begins calling 
oft the passage of each minute. At $ min. before launch all 
intercom sets arc switched to the test conductor's main circuit. 
If all continues to go well, the countdown enters the final 

• At T.minus.S min. test conductor announces, ‘‘T-minus-3 
minutes and counting.” Transfer of missile’s a.c. power circuits 
from ground sources to missile sources is completed, checked, 
verified. AVeight of missile is recorded by instruments in block- 
house. Helium supply pressure is checked. Level of liquid 
oxvgcn in missile tank is checked and the Right pressurization 
sequence is started. Sequence involves 12 tasks, ending with 
checks of pre.ssurc in liquid oxvgcn and fuel tanks, and actu- 
ating "pressurization complete" switch. 

a At T-minus-2 min. 30 sec., the liquid nitrogen dump sssilch 
is opened and the liquid nitrogen drained from the missile. 
Draining process is monitored bv blockhouse observer tlirougli 
|K'tiscope. 

a At T*minu5-2 min,, blower svstem bringing air from outside 
into blockhouse is turned oR as .safety measure, blockhouse 
is sealed. This action reported to launch pad safety officer. 
Safety command svstem (missile destruction) switched to 
internal power, anning device for system checked. Emergenev 
dump valve opened to permit quick dumping of liquid oxvgeii 
from missile in event of ao emergenev. 
a At T-minus-l uiiu. 30 sec., securing of liquid oxvgcn tank- 
ing started. Level is cheeked and brought to correct flight level, 
a At T-mluus-I min, 23 sec., missile d.c. circuits are switched 
to internal power sources from external sources. Instrumeuta* 
tion gyro "uncaged" as Rrst step in switching telemetering 
.systems to launch condition. Telemetering systems ready when 
launch-test switch turned to launch. 

a At T-minus-l sec. 20 sec., test conductor makes these checks. 
Panel operators respond. “Command on internal (power)— 


Roger." "Tdemetrv in launch condition— Roger." "Missile 
on interna) d.c.— Roger." "I’ressurization complete— Roger." 
a .At T-minus-fiO see., test conductor announces "T minus 60 
seconds and counting." Range safety command devices (engine 
cutolT and missile destmet explosives) armed, 
a At T.m(nuS'30 sec., pad safety officer reports ttic range is 
ready for firing. 

a At T-minus-43 sec., test conductor makes these checks, panel 
opcr.iton res|rond. "Range safety armed light on— Roger." 
"Range reads— Roger." "AA'atcr svstem readv— Roger." "Preir- 
aration complete light— Green." "Liquid oxvgen tanking 

secured- Roger.” 

aAt T*minus-33 sec., coginc fire extinguishing svstem checked, 
found readv. .Vs the countdown proceeds, the conductor 
glances periodically at a dozen indicator lights on the prestart 
panel. One of these glows green at completion of each key 
function. Until all of the lights are burning, an interlock 
circuit makes it impossible to sbrrt the rocket engracs. 
a At T.minas-27 see., test conductor announces "T minus 27 
seconds and counting," Test conductor pushes vernier engiue 
start button. This is the last manual operation. From this 
point through release, all operatioos are automatic, but wj1l 
be stopped by control system if failure occurs, also can be 
stopped inanuallv bv test conductor if he sees malfunction or 
is informed of one. Docimientarv cameras start, 
a At T-minus-20 see., ground fuel start tank is pressiiri-zed. 
a .At T-minus-l 3 sec., oscillographs that record iufonuatiou 
from missile in fliglit are turned on. 
a At T-niinus-5 sec., vernier engines Start, 
a At T.minus-3 sec., flame deflector water valve switch goes 
to full open. This increases water flow into flame bucket to 
33.000 gpm. 

a At T-nrinus-O, main engines start. Test personnel watch re- 
corders closely, launch still can be stopped if malfunction 
is detected. 

a .At I'-plus-lO see., automatic launcher release srccurs. A peri* 
scoire observer reports the missile is beginning to lift ofl the 
pad, .All eves are on the television screens that show tire pad. 
'I'be missile rises slowly at first, the TA’ cameras pan upward 
to follow it. T'he test conductor breaks the silence first. "She’s 
going." he exclaims, "going . . . going . . , going." 


valves in the water system for exhaust 
deflector cooling, diesel electrical gen- 
erators and ait compressors. This pro- 
cedure complements periodic ntaintc- 
nance and ascertains that periodic 
maintenance has been accomplished. 

Simultancouslv, such things as 
switches are positioned properly on the 
many checkout panels, and possibly a 
few parts of the missile itself are actu- 
ated. Perhaps the missile's batteries 
would be installed at this point- 

Prc-countdown, with starts before the 
countdown itself, follows the “dav 
before" checkout. It covers a specific 
list of things to do and a definite se- 
quence. Although not a minute-bv- 
niinute timed affair, it is scheduled to 
be completed within a certain block of 

At pre-countdown, all scliedulcd de- 
liveries ate made and double checked at 
the site for accuracy of quantity and 
quality, even though they may not yet 


be inshilled on the missile. .A checkout 
Ls accomplished of such things as power 
lines and gas transmission lines. 

Now the lime approaches when the 
people involved begin to settle down, 
'llic fidgeting in Scats, the trips to the 
coffee pot ot eigarette machine and con- 
cern with extraneous affairs begin to 
come to a halt. Preliminary nervous- 
ness wears off and people settle down 
to the serious business at hand. 
Stations Manned 

Final checkouts ate made to see that 
all supplies and materials arc delivered, 
that all people arc at their stations 
and that communications ate in work- 
ing order. In this effort, problems fre- 

S iently ate found whicli block start of 
c main countdown itself. 

As the timed countdown starts, an 
effort again is made to check and op- 
erate all possible parts of the missile to 
ensure that the hazardous fueling op- 


eration can begin with assurance that 
flight will follow. 

At this stage, the goal is to accom- 
plish all checklist items to the best 
possible sbmdards, rather than at high 
speed. Countdown here is tailored to 
development rather than operational 
conditions, although operational tv’pe 
countdown is used vvherevci possible. 
In any case where a choice is necessarv. 
operational countdown is sacrificed to 
developmental countdown in order to 
obtain required data. 

Developmental timed countdown 
will vary in time span, the shortest run- 
ning about 4 hr., the longest according 
to mission requirements. Timing usu- 
ally will start at Cape Canaveral anv- 
wherc from 3 a.iii. to 7 a.m.. depending 
on the tvpe test to be nin. 

Among the factors which can in- 
fluence start of a countdown are; 

• Requirement that particnlat sun 
angle exist at missile launch, or at pat- 
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TORK-SEL 


Tot many years, the manufacturers of rotary actuators have 
recognized the need for a high efficiency actuator with no in- 
ternal leakage. Because of the characteristics of the i-otary 
actuator, continuous sealing has been found nearly impossible 
to achieve. 

Now, at Turbociaft, a method of continuous 0-ring seal- 
i]ig has been devised and has been tested with unprecedented 
I'esults. TORK-SEL, a rotary actuator offering low static and 
dynamic friction, has a proven efficiency rating of app'roxi- 
matefy 96'14, along with considerable reduction of backlash. 

By eliminating the leakage loag inherent in rotary actua- 
tors, the manufacturers of TORK-SEL can now offer in- 
dustry a truly practical space and power-saving method of 
hydraulic actuation. 


TORK-SEL DIVISION 



TORK-SEL IS APPLICABLE TO ELEVATORS ■ RODDERS • ELEVONS • FLAPS ■ STBBRINQ • 

GIMBALS • VALVES • CANARDS AND OTHER MISSILE AND AIRCRAFT APPLICATIONS 



ticiilar spot in missile’s trajcctorv'- 

• Weather conditions o\er full range 
which affect photography, optical 
tracking. 

• Weather effects on communications, 
electromagnetic tracking erjuipment 
and systems- 

Kinal phases of countdown start after • 
the missile is "loaded,” when propel- 
lants and csplosis'cs (used to destroy 
missile in case of malfunction or to 
mark impact), are placed aboard, and 
the missile becomes "hot" or hazard- 

At this point, access to the missile is 
removed; that is, the gantries arc rolled 
back, ladders and other access equip- 
ment is taken away and all operations 
become remote. Emcrgcna- pror isions 
must be made for "ballpcen” adjust- 
ments, since missile stands in haairdous 
condition. 

Although hiel is sometimes loaded 
with gantry still in place, liquid oxygen 
is never placed aboard the missile until 
tire area is completely cleared. Safetv 
is a top consideration at all points in 
missile operations, and Convait has 
never had a major accident in its op- 
erations, back to the days of tlic re- 
search vehicle MX-774. 


WTiile there is a set of time vari- 
ables ill loading the missile, when 
liquid oxvgcn is placed aboard, the mis- 
sile is within 1 hr. of launch. .After 
access to the missile is removed, all op- 
erations still can be performed remotely 
from the blockhouse, such as propellant 
loading and tank topping, pressuriza- 
tion and depressurization, and defncl- 
ing. 

Tension Mounts 

It is lierc, after the missile is loaded, 
that the tension mounts. 

Systems arc turned on now. and left 
on. Confirmation is obtained from 
range monitors as to their observations 
of certain conditions aboard the mis- 
sile. such as instrumentation working, 
which range monitors are able to check 
by radio link. Contractor's Test Con- 
ductor (TC), the boss for the contractor 
crew and blockliousc operations, cannot 
continue with his countdown until au- 
thorization has been obtained and 
range clearance acknowledged from the 
proper range personnel. 

Monitors can stop a counldovvn if 
tlicir indicators do not show a certain 
piece of essentia! instrumentation in 
proper working order; since this is de- 


MAGNESIUM? 

TITANIUM? 

STAINLESS? 


ALUMIhOM? 



CAN 

WORK IT 


HOUSINGS 
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man! list ond illustrated facllillts brodlur* lo 
J. W. Morsholl, Managar. 


SUBCONTRACT DIVISION 
THE KAMAN AIRCRAFT CORPORATION 
BLOOMFIEIO 6 CONNECTICUT 
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Airframe engineers 

Expanding programs in aircraft, missiles, and 
reseai-ch have created new job opportunities at North 
American-Columbus — prime contractor to the mili- 
tary on such top-level projects as the T2J jet trainer 
and A3J attack weapon system. Structural and 
mechanical designers and engineers .are needed for 
these fields : 

AIRCRAFT STRUCTURES: Apply your imagina- 
tion to the design and development of wing, fuselage, 
and empennage structures. 

AIRCRAFT MECHANISMS: Assume responsibil- 
ity for landing gears, ground handling equipment, 
ejection seats and crew escape devices, from drawing 
board through development stages. 

STRESS ANALYSIS AND LOADS: Work on the 
analysis of stress properties of structures, employing 
both empirical and theoretical techniques: perform 
structural research on components under elevated 
temperatures. 

Qualified applicants are invited to write to: 
Engineering Personnel 
North American Aviation, Inc. 

4300 East Fifth Avenue 
Columbus, Ohio 

THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, INC. 



THREE-AXIS 





tclopmcntul flight test, the goal is data. 

Overall firing chief is the Suporin- 
tnident of Range Operations (SRO). 
lie monitors the range, while the TC 
monitors the missile itself. These two 
merge their activity and efforts to en- 
sure successful data gathering during 
the flight. 

Firing Teom 

'I'wo additional kev personnel in a 
firing arc the Pad Safety Officer in the 
blockhouse, who observes progress of 
the missile toward the launch, and the 
Range Safety Officer in the Control 
Center with the SRO, who presses the 
destmet button if missile wanders off 

During this part of tlic timed count- 
down. cither the SRO or TC Ciin ad- 
just (stop and reshart) the countdown 
as problems arise, working with t-.ich 
(:ther. Final clearance to fly the bird is 
given by tlic SRO. and must be given 
before automatic sequence starts. 

Automatic sequence period varies 
from 60 to ?0 sec. prior to zero time, 
[Tcrfomis the last-minute operations 
automatieally, but with manual over- 
ride from blockhouse control center 
in case of malfunction. 

Zero time is a highly variable point. 
Its variations can include: 

• Time ignition of rocket engines take 

• Time propulsion system goes into 
main stage, or full propellant Bow and 
tlmist buildup to inaxiimim. 

• Time of actual launch itself. 

Primarily, zero time is a reference 

point ratlicr than a signal for any par- 
ticular element in a missile launch to 
occur. Elements which come into plav 
at launch arc the radio frequenev links, 
conimond. tclemctrv equipment, tlic 
dcstnict circuits. Develop^ by Con- 
\air, the Azuza system now serves for 
range tracking, but it has capabilities 
for becoming a guidance system. 

As automatic sequencing of missile 
events starts, range instrumentation is 
at its tie-in point and it also enters 
auto sequencing stage; that is, certain 
elements arc automatically activated, 
ranging from launch cameras to ad- 
jacent radar sets to dovvnrange radar 
sets. 'Hiis cm be recycled in case of a 
malfunction or adjustment of the 
countdown wliich c-auscs the automatic 
sequence to cease on order of the 
manual override control equipment. 

Vanguard Designers 
Detail Second Stage 

Azuza, Calif.— Second stage Vanguard 
rocket engine is fabricated from 52SO 
weldable aluminum alloy tubing, utilizes 
a square eross section steel wire ex- 
ternal wrapping to absorb loads, Acio- 
jct-Gcneral Corp., fabricators and dc- 
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AC’s spark plug facilities are designed 
to serve the ffight requirements of the 
aviation industry and the public! 

IT TAKES THE PERFECT COMBINATION of monpo> 
marerrols and machinei to produce a superior product. Thot rare c 
bination is inherent in every AC Aircraft Spark Plug . . . militor 
oirline — privote plane. 


fac 


exclusively to the 
e of the finest s| 


of a 


k plugs. 


3tion through the 


life of 


Finest of alloyed steels, precious metols and durable 
fully combined to assure relioble performonce at 
trouble-free operotion. 

AC machines for precision production, matsy of them engineered for 
particular applications, ore used solely for the fabrication of reliable 
AC Aircraft Spark Plugs. 


FLYING STARTS WITH 




ACi 


AIRCRAFT SPARK PLUGS 



signers of tlic propulsion sv'stcm, 
disclosed last week. 

Use of tube yields natural cliannel- 
i/iition for regencratisely eooled ehani- 
ber while « irc wrapping allows chamber 
pressures as high as ?00 to 1.000 psi. 
although the Vanguard chamber pres- 
sure is less than sOO psi. 

Ilypergolic propellants, unsvminetri- 
cal dimcthvlhvdrazinc for fuef and in- 
hibited white funding nitric acid for 
t-xidizer arc pressure fed, with helium 
as pressurizing agent, and are injected 
at a mixture ratio of 2.8. 

Although flame temperature is in 
the range of 5.000F, the high conduc- 
tisity of aluinimnn alloy and flow rates 
of the inhibited white fuming nitric 
acid oxidizer, which is the cooling 
fluid, combine to limit thrust cham- 
ber wall temperature to f50F at maxi- 


In launching of large missiles, mis- 
alignment can result in trajectory deii- 
ations and exccssiie fuel consumption 
which may cause an expensive piece of 
hardware to miss its target. 

Problem of alignment is basicallv the 
same for all large missiles, whether thev 
carry a warhead or a satellite, and it 
makes little difference whether thev are 
aligned to true scrtical or to some spe- 
cific angle less than 90 deg. 

What actually creates a problem is 
the high degree of precision required— 
|)reciseness beyond that attainable with 


Thrust diainbet is gimbidicd. \icld,s 
7,700 lb. thrust at altitude, has a burn- 
ing time of 120 sec. Dry weight of the 
propulsion system is 380 lb. maximum. 
Minimum specific impulse in a lacuum 
is 271 Ib./sec. lb. \linimum total im- 
pulse to total weight ratio is 238 sec. 
Propulsion system is designed to carry 
second and third stages from 36 mi. to 
300 mi. distance from earth surface. 

Tubing for the chamber is of vary- 
ing size due to variations in shape fur 
the nozzle, wall. Thickness is below 
.050. 

Tubes arc shaped to the thrust cham- 
ber, nozzle tliroat and nozzle proper 
configuration in .specially made form- 
ing dies, then welded together for the 
asscniblv. 

Nozzle exp-jnsion ratio is 20-1. and 
exhaust velocity for the engine at alti- 
tude is from 8,500 to 9,000 fps. 


conventional mechanical or surveying 
tools alone. To achieve desired accur- 
acy, missile crews use optical align- 
ment devices, some of which ha\e b«n 
developed spccificallv for this work while 
others were adapted from units already 
in use on the production line. 

For the Vanguard, the error in align- 
ment of the primary axis— the calculated 
center line running through the ve- 
hicle-must not exceed two minutes of 
arc desiation from true vertical. To 
plumb the r ehiclc within these limits, 
optical tooling dcr ices supplied by Keuf- 


CoNiplete 

TeifiRg 

AND OVBRHAUL 


foMk 



V' EVALUATION TESTS 
/ PERFORMANCE TESTS 


/ ENVIRONMENTAL TESTS 

/AND OVERHAUL fACUITISS 



JVIRCRArT 
EOUIPMENT 
TESTING 
COMPANY, Inc. 

,1812 FLEET STREET 
BALTIMORE 31, MD, 

For estimate, coll Harry Kupiee 
at ORleans 5-2222 



Optical Tooling Devices Check 
Missile for Correct Alignment 
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This Bausch &• Lomb 
technologist is vacuum-coating S 
lens 2mm chick with thin Alms of metallic 
salts to increase control of light and color, If the lens 
were enlarged to the height of Mt, Washington 
(6,288'), the lens coating would be equivalent to a 
four-inch transparent layer. This submiccoscopic sur- 
facing method, developed by B&L, makes possible 
miracles in selective reflectance and transmittance of 
light of any specified wavelengths. Practical applica- 
tions range from color TV to directional control of 
guided missiles. How does this kind of advance tech- 
nology fit in with your contract plans? 


White fob compumentaby copy of 

LIMITED EDITION, "OPTICAL COMPETENCE” 
(on official letterhead, please, indicating 
tide). Bausch & Lomb Optical Co., 86929 
St. Paul Street, Rochester 2. New York. 


BAUSCH & LOMB 



tcl d: Kssct Co. arc used as fullous: 

I'uo tnuisits equipped with optic.il 
iiiictometers cap.ible of iiit-.ijuring 0.001 
in. ate set on t«o lines X and Y (eslab- 
lished bt comentional surteving pro- 
a-diircs) winch conterge at’ a right 
angle. I-'roiii eucli station, the line of 
sight of the transit is able to dcsctiljc 
an optical plane whitli h \crtic-al. (K.ich 
transit is catcftiHy leveled on its own 
special platfonn to make sure that the 
optical phnics are triilv vertical.) The 
intersection of these two planes forms a 
hvpothetical vertical line at the center 
of the rocket. 

I'lvo sights (lines A and B on dia- 
gram I are made from each station 
against cross-hair target placed on the 
outside of the vehicle, top and bottom, 
with reference to the calculated center 
line. The placement of the target takev 
plarc while the \'angu,ird is still in the 
Slartin Co. plant in Baltimore. Md. 

When the upper l.irgct reading, as 
measured by the micromctcT. conforms 
to the lower target reading within spe- 
cified tolerance; i.e.. when the displace- 
ment of each target is the same from the 
opticallv created plane, the vehicle is 
vertical within one plane. ^VIlC•n the 
target readings from the second transit 
siinilarlv conform, the vehicle is vertical 
in a second plane. -\ml since the twii 
planes arc at right angles, the rocket is 
then truly vertical. (.Adjnstnients in 
cither plane are made as needed with 
leveling jacks which arc under the 
launching pad.) 

Vanguard Alignment 

In the case of Vanguard, there arc 
other problems presented bv alignment 
of the third stage. VI'hen tliird stage is 
altaehcd at the launch pad. its thrust 
a.vis must be aligned to tlic priinarv a\is 
vvitliin six minutes of arc. But the third 
stage is too sliort to use the same tech- 
niques as tieforc; i.e.. external markers 
would be spaced too close to define the 
centerline ncciiratelv. 

To solve this problem. Kcuffcl &- 
Ksser developed an optical instrument 
called an auto-collimating plumb 
aligner, which is essentially a fixed focus 
telescope held vcrticallv in a special 
mmmt. Technique for using it is as 
follmvs: 

I'ront-surfacc minor is affixed to a 
flat |Kid mounted on to)i of the third 
stage engine so that the mirror sutf.iec 
is square to the thrust axis, the amount 
of tilt of the mirror conesponding to 
the deviation of the third-stage thrust 
axis from the ptinian- axis. 

'I'o measure the amount and direction 
of the tilt, the collimator is raised on 
the gantrv to a position above the third 
vtiige. The aoss-haits of the instrument 
arc aligned par.illcl to the prcvioiislv 
suneved ground lines with the aid of 
one of the bdsc tran.sils and two ofivtl 
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Air-to-air intercept far at sea... 


For today’s defense by fleet aircraft and tomorrow's by space ship 
or missile carrier, positive interception systems are being designed 
and built at Westinghouse Air Arm. 

With over 20 years experience in airborne electronics, including the 
highly efficient Aero 13 and related systems, Westinghouse is devel- 
oping advanced concepts and systems in: 

Reconnaissance Guidance & Interception 

Navigation Armament 

Communications Flight Control 

For information on these advanced developments, call or write the 
Westinghouse Air Arm Division, P.O. Box 746, Baltimore 3, Md. 


Westinghouse 
AIR ARM 

DIVISION 

:Aa8Esu«E...i> ITS Westinghouse 




RELIABLE 



qualification testing 



OF YOUR PRODUCTS 


Benefit by ADEL’s unmatched 
experience, engineering skill, 
technical background and 
modern facilities. 




t PRECISION 
PRODUCTS 

A OlVISlOH OF 6ENERAL METALS CORFORATION 


ADEL is equipped to handle 
your environmental testing 
requirements to many specifica- 
tions, including MlL-E-5272. 


BURBANK, CALIFORNIA. 

DISTRICT OFFICES; MINEOLA • DAYTON • WICHITA • 


I DESIGNERS. DEVELOPERS, MANUFACTURERS AND TESTERS 
OF AIRCRAFT AND MISSILE HYDRAULIC, PNEUMATIC, FUEL, 
MECHANICAL AND ELECTRICAL EQUIPMENT 






LOCKHEED CL-329 JctSlat ground 


Aviation W eek Pitot Report 


JetStar Appears to Meet USAF Needs 




By Robert I. Stanfield 


Marietta. Ga.— Performance and 
cliiiracteristics at varied speed regimes 
and altitudes indicate tliat Lockliced's 
fast, all-weather JetStar CL-129 is tail- 
ored to USAl'''s urgent need of a flesi- 
He jet rcplaccnient for its current croij 
of obsolete World \\'ar II piston-vint- 


age utility airemft- 

JetStar, eutrcntlv' powered by two 
Bristol Orpheus It? turbojets (AW 
Sept. vO. 19?7, p. lOS). deinonstratcr 
its adaptability tor training navigator 
bombardiers, towing targets, doing 
high-speed rcconnaissiince. and operat 
ing as an electronic or advanced trainer 
In addition to its qualities as a high 
flving Ifl-pa.vscnger VIP jet transport 
it can haul some 4.000 lb. of cargo. 

h'liglit evaluation bv AviATtox Wmi. 
pointal ajj these kev features of fh 
fiOn-mph. CL-s29; 

• Acceleration and climb, .\irp1anc ac 
eclcrates from idle to inaximnm-thrnt 
ties to 10.000 rijm.-in about five sec 
Prototype vve flew was off the grounr 
in less than s.OOO ft. at about 120 kt 
.\cceleration to initial climb speed o 
ISO kt. was rapid. Passing over the 
end of the 10.000 ft. runvv-av', our nor 
iiial climb speed was 2ss kt. We were 
held to initial rate of climb of 4.001 
tpin. because of low cloud deck. Mavi 
mum. at sc-.i love!, is 6,400 fpm. 

• Slow flight and landing. CL-529 Iran 
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STANDARD passenger carrier seats 10 with 40-in. speing (left). Flight controls are dual (right); engine Conbob are centered. 


dies smoothly at all speeds. Pattern 
speeds are on a par with many similar 
reciprocating engine aircraft. W'e flew 
downwind at HO kt., ba.se at HO kt.. 
final at IH, touchdown at 90. Landing 
distance approximated 3,000 ft. W'ind 
was quartering at 10 kt, 

• Jet power, fclnginc pods arc mounted 
high and aft on fuselage. Current tur- 
bojets are prototvpc Curtiss-Wright 
axial flow tvpe Tj37s rated at 4,850 
lb. sea-level thrust at takeoff; 4,1 30 lb. 
thrust for maximum continuous opera- 
tion. Drv- weight of engine is 990 lb. 
Ilirust/vvoight ratio is 4.9 to 1 . Com- 
pression ratio is 4.4 to 1. Air flow is 
S1.6 lb. per sec. Prototvpe JetStar ha.s 
been flown single-engine from 115 kt. 
on takeoff; accelerated at 1,800 fpm. to 
7,000 ft.; climbeel single-engine from 
1 5,000 to 25,000 ft. at 600 fpm. 

• Speed and altitude. Over-weather ca- 
pabilities of CL-329 arc evident. \\’c 
reached 35,000 ft. in about 10 min., 
including time spent searching for hole 
in low-lcvcl cloud Inver. .At nonnal 
power we trncel out at almut 553 mpli. 
.\irplane has flown at altitude of 45,d00 
ft, at speeds in excess of 630 nipli. .Air 
conditioned and pressurized, JetStar 
vvas comfortable and quiet. Cabin pres- 
sure altitude of 8,000 ft. is maintained 
at 45,000 ft. altitude. Cabin pressure 
differential is 8.7 psi. 

Fuel and Range 

Fuel is carried in wing integral tanks, 
plus sump tank of about 130 gal. in 
inboard end of vving tank. Capacity of 
each wing, including sump, is 820 gal. 
for nonnal total of 1,640 gal. or 11,000 
lb. Fuel is kerosene type— JP-1. 


Range may be increased via 300 gal. 
slipper tanks or 640 gal. glove tanks 
on eacli wing. Normal range of tlie 
JetStar is 1,500 naut. mi. With two 
glove tanks this would be inaeased to 
2,200 naut. mi. Range is based on 70 
kt. headwind plus 30 min. endurance at 
sea level in lieu of Mil. 501-A. 


Airplane will be offered in both twin 
and four-engine configurations, embrac- 
ing eitlier the two Curtiss-Wright 
TJ37A1S (Bristol Orpheus built unda 
license), or four of the estimated 2,500 
Ib.-tlirust-cach Fairchild J83s or Gen- 
eral Electric JS5s wlicn tivcv become 
available. Indications arc that US.AF 


JetStar CL-329 Dimensions 


...0.311 
0.12/0.09 
. . 30 deg. 


Cockpit length . 
Cabin length . . . 
Scat spacing 
Crcvv/ivasscngcs 
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New portable radar tester 
makes fast “go, no-go” check 

Tests ^ radars aboard aircraft, requires no training to operate 


Here's the fastest means yet developed 
for testing aircraft radar on the flight- 
line or in the field. It's the new Sperry 
Microline® Radar Performance Tester 
and anyone can use it— no special train- 
ing is required. 

Weighing only 24 pounds {30 for C- 
band) . this tester is self-powered (stand- 
ard batteries) and is easily carried about. 
It prevents costly delays by providing a 
quick, over-all check of all aircraft 


radars in only minutes. 

This is the only performance tester 
that checks the alignment between trans- 
mitter and receiver positively and accu- 
rately by flipping a single switch. Inter- 
changeable plug-in echo box cavities 
permit checking cither C or X-band 
radars. Transistorized circuits with built- 
in testing feature contribute to light 
weight and reliable performance. 

If you'd like to know more about the 


new Sperry Microline Radar Perform- 
ance Tester, write our Microwave 
Electronics Division, 


MICROWAVE ELECTRONICS DIVISION 



OWSION OP SPEf>RY RAND 




prefers the four-jet configuration witli 
J85 turbojets. 

Lockheed also holds rcsersc deli'crt 
positions for about >8 commercial 
firms, pending USA!' order. 

Lockheed specs sliow top speed of 
the four-engine configuration to be 613 
mph, for normal mission; 595 mph. for 
extended range. Optimum cruise speed 
with four engines would be 510 mph. 
for normal mission; -IS-t mph. for ex- 
tended range. Stall speed. Ix'st condi- 
tion. at max. landing weight of 26.000 
llv. is 106 mph. 

Engine Avsilobility 

Production T)37 engines, 150 Iir.- 
tspe certified, « ill be a\-jilnblc in Aistil, 
1959, Predicted oserhanl jjcriod is fore- 
cast to be 500 hr. by mid-1960. Two 
JetStar prototv|xa hate been flown 
about 230 hr. with TJ37 prototvpes, 
.\viATiON W'tF.K was told that proto- 
type engines hat e delivered mote, never 
less, than sea-level rated -).850 lb. 
ihrust; that no JetStar flight «-as ever 
delayed beani.se of engine trouble. 

Airplane we fletv was number two 
jjrotolypc, N329K, which previously 
liad h«n flown about 25 hr. N'lmibcr 
one |)rotohpc. N329J, with total time 
of about 200 hr., had been flown about 
30 hr. by US.-3K during Pliase II test- 
ing at Edwards AFB, Calif- 

Long-nosed airplane-58 ft, 10 in. 
long, with wing span of 53 ft. 8 in.— 
sits low and snug tu ground. Height 
over tail is 20 ft. 6 in. ^V^lccl tread 
is 10 ft- 9 in.; wheel base is 2-19 in. 
Nose houses antenna and electronic 
equipment. Because of nose size JetStar 
ainiiot mount A.N,'.^PN'•59 radar. 
Lockheed will propose use of smaller 
cninincrcial equipment. 

Hydraulic and air conditioning sys- 
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Get “out-of-stoek” delivery 
Call your USS Shelby 
Seamless Distributor! 


W„, WAIT' FOR DELIVERY when you 
can get all the top-quality Seamless Steel 
Tubing you need from your close-at- 
hand USS Shelby Seamless distributor? 

Phone him, write him, drop in and see 
him— and you’ll get prompt, courteous 
and efficient service, the likes of which 
you’ve never seen before, 

• The consistent high quality of USS 
Shelby Seamless Tubing, its dimensional 
accuracy and superior machining char- 


acteristics make it easy to fabricate. Use 
it and cut tool costs, reduce rejects, save 
both time and money, and turn out a 
finer product. 

• Shelby Seamless is available in round, 
square, rectangular, and other special 
shapes in any commercial size— from Vi" 
OD to lOVi" OD and in wall thicknesses 
from .035” to 2.000" ... in a wide range of 
steel grades and anneals. 

— Contod your Shelby Secmlen Oislilbutor now! — 


National Tube 

Division of 


United States Steel 


terns, plus biiggiigc .spucc. arc located 
|ii5t forvard of cmpcniiilgt; arc -acces- 
sible through speed br.ikc door. Cabin 
length of 2h ft. affords flexibility of 
nitcriur iirr.iiigcincut. 

Wiilk-iiiound nisixclioii sIiohs ck-.ui- 
ness of design. Wings arc swept hick 
5-t deg. from fuselage. Kngincs, aft of 
wing, can be easily serviced and inain- 
tained. Access to single-spool seven- 
.stage a.xial-flow com|)ressi)rs is provided 
hv split housing. Kitlicr half is quickly 
removable for inspection of upper or 
lower portions of compressor. 

\Vc entered aircraft throiigli cabin 
door lociitcd aft of pilot's coiiip.irtnient 
aiul forward of c-ahin, on left side. 
Door swings inward and aft to open. 
Control liandics arc inside and outside, 
and door is secured by four bayonet-type 
locks. Oul.sidc handle fits flush in door 
when locked. To lock and unlock, han- 
dles arc rotated 90 deg. 

Cabin is luxury type and roomy. 
With 6 ft- 2 in. head clearance wc 
didn’t liave to duck. .Airplane was stand- 
ard 10-pussengcr carrier eonfiaiiration. 
Cabin higgage conipartnicnt, 27 by 38 
in., faces door. More Ixiggagc space is 
provided aft of cabin in space entered 
via belly speed-brake door, isintrgency 
exit is loc-atcd adjacent to right-hand 
iiuiubcr three passenger scat, which 
opens over le-.iding edge of right wing. 

To the tear is niirdrobc of 2S bv 39 
in.: gailcv of 29 bv 39 in., and lava'torv, 
42 bv 79 in. 

Comfortable Cockpit 

Cockpit is compact imd comfortable. 
One man alone wn fly airplane uithout 
any strain. Pilot’s scats adju.st to height, 
fore and aft movement and tilt of 
backrest, l-'liglit controls are dual; eon- 
senfional wheel and rudder |jedals. 
Knob adjustments for latter ate on 
control columns. Might iiisliiiments arc 
mounted on both pilot's and copilot's 
■Sides. Kngine instruments arc centered. 

Isnginc controls, .mtopihit. speed 
brake switch, fuel dump-crossreed- 
Iransfcr controls. VHI'. .Aril-', ate h- 



SPCED brake is close to ground, coniiut he 


e.itcd on control |)cdestal betsseen 
pilots. 

Overhead panel, directly above, in- 
cludes cabin heat and pressure instru- 
ments and scicetore, starting switches, 
cabin hmd.speakcr and light switches. 
Panel lights, oxvgen regulator and radio 
controls for each pilot arc mounted 
adjacent to scats. 

Each engine contains air-driven 
starter within air intake duct bullet. 
Air furnished at pressure of 200 psi. 
operates single-stage turbine which in 
turn rotates engine tlrrough system of 
plancfan- gears, clutch and engaging 


relativelv simple. Number three hv- 
dnuilic pump on. (System provides 
pressure for operation of fueu boost 
pump). Start selector to left engine. 
Ignition tnrnccl on. Start ait selfctot; 
throttle to idle. Engine start switch on. 
Same procedure is followed for right 
engine. 

Left engine fired up quickly and rpm. 
was advanced to 5.000 to siipplv sulfi- 
cient bleed air for operation of left air 
turbine motor- With left .ATM on, 
generator was cut in and battery 
svvitclicd on. (Two air turbine motors 
are contained in baggage compartment, 
entered via speed brake for operation of 
two hydraulic pumps und two d.c. gen- 
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For temperatures of —ZOOF and below 


Sola-Flex joints provide safe, easy 
handling of liquid missile fuels 


SOLAR 






Caterpillar power fires Shark . . . first II. $. intercontinental missile 


The U. S. Air Force Sn.ark SM-62, the first U. S. 
iiitercontinental guided missile, is fired with power 
from an electric set. deveto))ed l)v Caterpillar and 
now being supplied to the military. 

The full designation of this specialized power 
unit is Caterpillar 60 KW 400-cycie 120-208 voltage 
low-silhouette |)ortuble ground support unit with 
precision voltage regulation. 

The secret of this unit is the almost instantaneous 
recovery to both applied and rejected loads. 

Other advantages found in all Caterpillar En- 
gines include: trouble-free operation over a wide 
range of loads; dependability and longlife; economy 
of operation; maintenance and operation by un- 
skilled personnel: world-wide parts and service, and 
the ability to oirerate on any fuel from JP-1 through 
No. 2 furnace oil. 

Ci eative engineering and quality of manufacture 


have made Caterpillar die diesel leader for more 
than 25 yeai's. For detailed information on the Cal 
60 KW 400-cycle portable power unit with close 
voltage regulation, send in the coupon below. 

Engine Division. Caterpillar Tractor Co., Peoria. 
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erafors). Right engine was lieid to idle. 

Self-contained staiting system elimi- 
nates need for APU, with saving of 

Taxiing was smootli and all-around 
windshield space made for good sisibil- 
itv. We mo\’cd at a fair clip with that 
high rpm. on left engine. Air turbine 
motors for hvdraulic and electrical sys- 
tems will be reinoi-cd on production 
models. System will be run off direct- 
drive type pads on cacli engine. 

Nose Wheel Steering 

Nose wheel deflection for steering, 
via wheel on pilot's side, is 50 deg. in 
each direction. Brakes can be used 
where necessary. 

There were 12 of us aboard, includ- 
ing Leo Sullivan, cliief engineering 
test pilot of Lockheed's Marietta Di- 
vision, and Bob Schumacher, special 
projects test pilot who has been vvitli 
the JetStar since its inception. 

With full complement, plus some 
fi.OOO lb. of fuel, airplane grossed out 
at 24,235 lb. Center of gravitv was 
25% MAC- 

Wind at takeoff was from 50 deg at 
10 kt. Sea level pressure was 29.07 in. 
Outside air temperature was 67K. 

We took off to the east, no flaps, 
with throttles to 30,000 qvm. Acedeta- 
tiorv— from idle to full power-took 
about 5 see. Airplane moved fast 
down runway and at about 50 kt. rud- 
ciet became effective. Nose was raised 
at about 95 kt. and JetSfcir was air- 
borne at 120 kt.— before vve liit tlie 
third market on the 10,000 ft- riimvav. 

With 45% flaps, CL-529 can get 
off at 10 kt- slower speed; use less run- 
way. Full flap travel— 100%— extends 
flaps 50 deg. 

Climb Speed 

Airplane climbed swiftly, initially at 
ISO tt. and 10,000 rpm. Maximum 
specified speed until gear retracts is 
200 kt. At 3,000 ft. we faired into best 
climb speed of 235 kt. I.AS, reducing 
rpm. to 9,500. Speed and rpm. were 
lieid constant on up to 35.000 ft. 
{Max, continuous power is 9,500 rpm. 
or 630C exiiaust gas temperature). 

Visibility was excellent during climb. 
However, we liad to restrict rate of 
ascent— holding to 4,000 fpni.— be- 
cause of cloud deck at 5.500 ft. .About 
1 5 mi. east vve found a hole and went 

"'’Xt 9,000 ft- rate of climb w.is 4,500 
4pm. Exhaust gas temperature was 
610C; fuel flow 2,820 lb. per lit. Rela- 
tive quietness of airplane was evident 
during climb. Normal conversation vv-as 
possible between pilots and passengers. 
Lockheed plans further soundproofing 
for production model. 

JetStar trimmed out neatly during 
ascent, for hands-off flight. Elevator and 
aileron control are augmented by du- 



USAF’s NORTHROP T-38 

Supersonic Basic Trainer 


FAST and 
FUNCTIONAL 

The crisp, clean lines of Northrop's 
T-38 supersonic jet trainer reflect 
a new concept in design... utilizing 
light weight and simplicity to 
achieve high performance... yet 
keeping the price tag low and 
minimizing maintenance costs. 



CAMLOC FASTENER CORPORATION 

22 Spring Valley Read, Paramua, New iereey 
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jilex boosters. Pilot supplies only one- 
eiglitli of total force rec|uired for aileron 
control; onc-thirci of force required for 
elesator control. Ruclelet ]5cdal forces 
are reduced by means of tlic serso ac- 
tion of trim Ub- 

.Mrplanc climbed through 20,000 ft. 
at 1.000 fpm.: from 30- to 35,000 at 
1.200 fpm. 

.■\t altitude, pulling 88% power. Jet- 
Star indiaitcd 270 kt. Airplane was not 
eijiiipped with free air temperature gage. 
Kstimating outside air teniperaturn to 
be about — 40C, we figured out ^.^S 
to tw -180 kt. or 553 mph. 

Control at 35,000 ft. was good. \\'& 
U;ld no trouble (outside of our omi 
roughness) liolding altitude during 
turns at rarsing degrees of bank and 
airspeed- JetStar is trimmed laterally 
by switch on center pedestal, which 
electrically acttuites tab on left aileron. 

Kntirc empennage rotates fore and 
af! for longitudinal trim. Vertical fin is 
hinged at lower aft corner and is re- 
lated by d.c. niotor-dri\ cn double screw 
jack. 'I'otal ttaroi is 9 deg. of stab- 
ilizer angle. Two switches located on 
c-icli side of pedestal, for pilot and co- 
pilot, control trim. 

In eeciit of riinawav trim, disconnect 
switch is positioned on eacli control 
wheel so that either pilot may sever all 
power connections to trim actuators. 

During fliglil airplane remained 


e|uite comfortable. Cabin pressure al- 
titude held to 8,000 ft. Passenger oxy- 
gen system will automatically pressur- 
ize should cabin altitude tcadi 14,300 
ft. Should depressurization occur, small 
compartment door adjacent to each pas- 
senger scat pops open, revealing 
pluggcd-in masks. System also can be 
triggered by pilot- 

If cabin altitude exceeds 10,000 ft. 
—which will happen at 45,000 ft. if 


engines tun below approximately 8,600 
ipni.— warning light will alert pilot. 

.•\ii|)lane is presentb' limited to 423 
kt. I.6S for extension of speed brake, 
located under and aft on fuselage, just 
forward of empennage. Brake w ill serve 
as baggage compartment door on pro- 
duction models; on prototype, as access 
to air turbine motors, hydraulic and air 
conditioning systems- 
Speed brake contains small hinged 
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It tracks down an enemy at 300 miles 


Described as the most potent of all ground-to-air 
defense missiles, the Bomarc pilotless inter- 
ceptor, designed by Boeing, stands poised for 
the destruction of any "enemy” bomber within 
a 200-300 mile range. Its booster rocket has the 
power to hurl it more than 60,000 feet straight 


up; then, powered by two ramjet engines, it 
hurtles by electronic instinct to its target at 
up to 3 times the speed of sound. For this 
guardian of our homes and way of life, 
RCA has been privileged to supply important 
advance components of the guidance system. 




RADIO CORPORATION of AMERICA 


DEPENSE ELECTRONIC PRODUCTS 
CAMDEN, NEW JERSEY 


doors within its main structure to re- 
duce buffet. I''iill travel is about 60 deg. 
We dropped brake at altitude and felt 
immediate deceleration of aircraft, with 
only slight pitching tendenew 

\\^ith brake extended, and throttles 
to idle, descent can be made from 
45,000 to 10.000 ft. in about four 
minutes-at rate of 8,500 fpni. 

We diO|)pcd do«oi to 21.000 ft. at 
rate of 4^000 fpm. At that altitude «e 
cut back power and stalled JetStar in 
clean configuration. Entrv' was made 
with zero yaw, ball centered. Right 
wing was slightly heavy due to excess 
of niel over left, necessitating aileron 
control during entry. 

Stall warning— continuous annunci- 
ator signal through hc-adsets and Icmd- 
speaker-sounded about 120 kt. IAS. 
Stall was preceded by steady buffet be- 
fore break. Airplane broke at 100 kt. 
'I here was no sharp drop, ^\'itl^ nor- 
mal recovery procedures, altitude loss 
was about 200 ft. .\itplanc can he 
"walked’’ out of stall. 

.Vulomatic wing leading edge slats, 
over outer span to wing lips, aid in 
providing reduced stall spee'd and ini- 
pro'’cd characteristics at slow speeds. 

We stalled airplane a second time 
with boost off- While increased pilot 
force was used, excessive strength is not 
rerjuired to fly airplane- Stall results 
were about the same. 

Single Engine 

W'ith turbojets mounted on rear 
fuselage, single-engine ircrfotmance 
presents no control problem. Rapid 
trim is not necessary. W'u cut the right 
engine and needed but two degrees of 
urdder trim to maintain directirmal 
control; slight elevator trim as airspeed 
dropped to 235 kt. 

Turning away from and into dead 
engine, fliglit characteristics were nor- 
mal. Specifications state that best single 
engine speed, gear up. is 165 kt.; gcxit 
down, 137 kt. 

.\ir starts arc .simple, and made with 
throttle closed, cmergenc'' fuel shutoff 
valve open, crossfeed on. Rpm. of 
1. 300-1, 600 should be maintained at 
airspeed of about 165 kt. Turning igni- 
lion to air start, tliroftle was advanced, 
light-off occurring before tlirottlc 
rcxiched idle. .After rpm. stabilized, 
ignition was turned off. 

No engine fire cxtinguislier system is 
installed in JetStar. Guarded switches 
on main instrument panel, which oper- 
ate salves located in wing fillet, permit 
emergency fuel shutoff in event of en- 
gine fire. ' 

Two-shot fire extinguishing system, 
consisting of two 6-5 lb. CI-’sBR 
bottles at 400 psi. are provided for 
speed brake compartment. Switch is 
(in copilot's instrument panel. 

-Automatic anti-icing is provided hv 
bleed air. JetStar plans boots on wing. 



FREQUENCY-CYCLES PER SEC. 

NEW “RUGGEDfZED” BENDIX OXYGEN 
CONVERTERS 

meet MIL-E-5272, Procedure I, vibration requirements 


The superior design and shock-resist- 
ant features of Bendix’* new liquid 
oxygen converters was proved 
recently in severe vibration tests con- 
ducted at Pioneer-Central Division, 
premier producer of airborne liquid 
oxygen systems. There advanced- 
type 10-litcr units withstood Pro- 
cedure I resonance and cycling 
vibration tests at room temperature 
as specified in MIL-E-5272, Section 
4.7.1. 

Moreover, these compact con- 
verters weigh less than 75 per cent 
of the weight allowed by Military 
Specifications and require less space 
than their 8-liter predecessors. 

Ocher design features include: .An 
economy circuit that permits low 
pressure operation with maximum 
use of available gas, with little or no 



waste; a capacitance gaging probe 
that not only constantly senses the 
liquid level inside the converter 
regardless of pressure, but by being 
removable greatly facilitates replace- 
ment and converter decontamination. 

Bendix Liquid Oxygen Conveners 
arc available in a variety of con- 
figurations — including an inverted 
mounting design. They are easily 
adaptable to virtually any type high- 
performance aircraft. No matter 
what your oxygen breathing require- 
niems may be — either airborne or 
othenvise — Bendix is prepared to 
serve you. ptosF.ER-catNTRAL divi- 
sion, BENDIX .AVIATION CORPORATION, 
DAVENPORT, lOVVA. 



PlONEEKtNO IS ova BUSINESS 



Pioneer-Central Division 
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COMPLETE LINE 125° C 


SERVO MOTOR TACH GENERATORS 


to your precise specification 




• Both Damping and Integrating types available with parameters to your requirement. 
► » • • Complete size range; 8, 10, II, 15, 18. Can be designed with gear train. 

• — Bd 'C to -f 125 C ambient temperature range. 

> • Designed to MIL-E-5272. 

• Assembled under closely controlled environmental conditions. 


400 CPS SERVO MOTOR -TACHOMETER GENERATORS 
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stabilizer and fin. Windshield is heated 
by hot air. 

Prior to landing speed brake was 
dropped and initial approach made at 
200 kt. Brake was raised and gear and 
half Raps dropped. Present drag brake 
cannot ce used in landing, taxi or take- 
off because of ground clearance prob- 
lems. Extended, it's only about five in. 
from ground, would hit on ncjse-high 
approach. USAl' reportedly would pre- 
fer brake forward; combine it willi 
escape hatcli. 

Airplane flew downwind at 150 kl. 
Turning base, rpm. at 6,000, wc 
dropped full flaps; reduced speed to 
1 TO kt. Flaps arc full-span slotted type, 
two sections on each wing. Achiation 
is hydraulic. fetStar was turned On final 
at 120 kt., rpni. still at 6,000. Wc 
were o\cr the fence at 115 kt., svilh 
gradual flarcout. Touchdown was at 90 
kt. 

In event of go-around, tlirottles 
would be advanced to 10,000 rpm., 
slow-retracting flaps and gear raised, 
and climb-out initiated at 180 kt. 
Closed pattern, at 6,000 rpm., can be 
flown on less than 200 gal. of fuel. 
Drag Chute 

CL-529 ground roll can be reduced 
a minimum of 400 ft., witli resultant 
brake saving, by use of drag chute. 
Self-packable 16-ft. chute is installed 
in fuselage tail cone. Maximum speed 
for release is 130 kt- Control is located 
on right side of pilot's instrument 
panel- Chute may be left in deployed 
position for taxi with both engines op- 

Cost of tlic JetStar will approximate 
SI million. I’roduction would begin on 
July 1 at Lockheed's Marietta Division 
if an .Ait I'orec order is received in 
time. First rollout of the utility jet 
would bo 17 montlis later, in November, 
1959- Production would accelerate to 
10 a month about two years after the 
initial go-ahead date (AW Mar. 31, p. 

15 ). 

Using a modified Air I ransport 
Assn, method of computation, based 
on 600-ht.-ycar utilization, Locklieed 
figures tliat tire JetStar, using TJ37 en- 
gines, would run SI. 08 a statute mi.; 
12. 5(! per seat mile. Total operating cost 
per aircraft hour, Avi.viiox Wekk was 
told, would be S496. 

Oflier estimates; Maintenance, based 
on 750 hr, ovcriiaul axle, S58.37 per 
lir. Fuel-JP-1 type at 14.5c giiL- 
S51.30 per hr. Oil, S3, 73 pet hr. An- 
nual crew salaries coni|jutcd are S16,- 
000 for pilot: SS.OOO for copilot- Ex- 
penses for the two. at S2.50 pci hr., 
would total $1,500. Insurance cost is 
put at 583-71 pet hr. 

Commercial market over the next 10 
scats would embrace about 700 airaaft, 
Lockheed reinosentativc estimated. 

As a standard plush IQ-passcngcr 
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■It more than pays for itself! The turbo- 
prop C-133A operates at a much lower cost 
per ton-mile and with far less flight and 
maintenance personnel per ton-mile than 
any other air freighter now in service. It is 
estimated that it will more than pay for 
itself in reduced operating costs alone in 
less than 7 years. 


Todays air power in action:'' 


The new Douglas C-133A is the only jet age airplane 
capable of transporting both IRBM and ICBM missile 
systems. It dwarfs all other U.S. cargo aircraft in pro- 
ductivity. capacity and range, yet operates at the lowest 
cost in air logistics history. 

This huge turboprop air freighter can airlift 100,000 
lbs. of payload more than 1,100 miles; it can transport 
42,000 lbs. more than 4,000 miles non-stop. Its cargo ton- 
mite costs are as low as 5t on both short and long haul 


operations. It has the fastest loading and unloading time 
per ton of any modem airplane. Yet, despite its huge size 
and 350 mph+speed, it can operate from short runways. 

Because of its ability to move the giant new missiles 
and their supporting equipment anywhere in the world 
in hours, the C-133A mahes it possible to achieve a major 
increase in the effectiveness of our overseas bases while 
decreasing their size. It will buy more protection per 
dollar for the American taxpayer. 


This Air Force giant can swallow an ICBM 


now, with basic modules build 



or a COMPLETE DIGITAL. MISSILE 

ELECTRICAL CHECKOUT SYSTEM 


for measuring DC to 0.01%, AC to 0.1%, Ohms to 
0.01%, DC ratiasfo 0.01% and AC ratios toO.02% 


Slondard, sH-the-shelC modulas naver become obsolele-provide 
rauximuin versatility. As needs change, simply regroup old mod- 
ules or add new ones. Your system is always current at minimum 
cost and engineering. Internal construction is also modularized 
for ease of maintenance. 

Fully transistorized circuits result in increased reliability, reduced 
power consumption, low heat dissipation, miniaturized packages, 
and eliminate radio noise and line transients. 

Important new specificolions-Wider, dynamic ranges cover all 
voltages from 100 microvolts to 1,000 volts; resistance from 10 
milliohms to 10 megohms. Input power frequencies from 50 to 400 
cycles. New balance logic speeds down ranging. Automatic AC 
ranging from 30 to 10,000 cycles. Use of transistors increases 
switch life by a factor of three. 

Wide selection of input and output modules for operating printers. 
IBM punches, etc., can be accommodated without modifications. 
All contacts are accessible at rear panels with connectors. With 
plug-in modules, digitized data is provided in printed form, 
punched cards or tape 'vithout modification to basic measuring 





pressure and air flou' through engine. 
Tltcrc is automatic control of fuel flow 
to limit exhaust gas temperature during 
acceleration. 

Fuel is transferred into sump tanks 
bv d.c. motor-driven dual tank transfer 
pinup. I''lait switch is set at 130 gal. 
level. Indicator light shows on warning 
piiiicl when sump quantity falls below 
65% {about 85 gal). 

Dump System 

Airplane’s dump s>’stem consists of 
a two-incli fuel dump line extending 
from wing tank center fbrougli sole- 
noid dump sah'c to dump chute located 


carrier, fetStar carries 10 forward facing 
airline scats on -10 in. spacing. As a 
liigh-density personnel carrier it can 
carry 22 people on two facing tons of 
11 side-by-sidc scats. Utility cargo ver- 
sion pIO^•idcs space of 716 cu. ft. Pay- 
load capability of 4,000 lb. is achieved 
with on-load densities of 6 or 7 lb. per 
cu- ft- 

In addition to ftictots presioiish' 
cited, there arc otlicr ads’antages to 
mounting turbojets on tlic rear fuse- 
lage; 

• Engine noise sources and rohiting 
piirts arc located aft of cabin. 

• Air inlets are protected by the wing 
from foreign object ingestion. 

• Airframe structure is separated from 
cxlumst wake, a\-oiding buffeting, \ibra- 
tion and fatigue. 

• Engine fire hazards are isolated from 
airframe bv free-stream air spaces. W'hile 
uncontrolled fires can result in pod 
loss, pod should fall free of airplane, 

• Rear engine layout makes for more 
Siitisfactory airflow speed pattern in 
front of coniprcssot intakes. 

• Passengers and ground personnel arc 
immune from intake or jet blast danger. 

• During belly landing engines would 
not be subject to direct im|>act. 

JetStat’s fuel system incorporates losv 
pre.sjurc filter, two jraralle! engine- 
drisen fuel pumps, and a combined fuel 
control unit. Fuel is dcliscrcd by boost 
|)unip \ia low |5rcssutc filter to engine- 
driven pumps which discharge it at 
higli pressure to combustion cliainbcr 
burnets via combined control unit 
Row to burners is subject to automatic 
correction for engine rpm„ barometric 


I'ive Comair B-58 Hustler bombers receive between-flight mamteruincc in experimental 
hangar at Ft, Worth, Tex., which accommodates six B-S8s but could hold only two Convair 
B.36 heavy bombers. Length of the B*5S is 97 ft.; length of the B-36 is about 162 ft. 


at wing tip trailing edge. Inlet end 
of dump line is located above bank bot- 
tom to prevent dumping below approxi- 
mately 258 gal. 

Dump rate is about 55 to 40 gprn. 
from each tank. Svstem has proven 
satisfactory in investigation up to 250 
kt.. gear and flaps retracted. 

aft baggage- eompattnvent and consists 
of two 1 5 in. spherical pressure receivers 
containing 19.75 lb. ait at 2,600 psi. 
Tvvo safety relief valves set to open at 
3,000 psi. arc located on high ptcssiite 
manifold. Two ait pressure regulators 
mmintcd in series reduce high pressure 
ait to 200 psi. for delivery to engine 

Ground start cart lias santc com- 
ponents as airplane’s start systenr ex- 
cept that pressure containcri consist of 
four ".Argon T" cylinders eontaining 
24.6 lb. .lit each at 2.600 psi. One-inch 
fitting for cart connection is installed 
on JctShir at speed brake opening right 
side. 

In event of compressor failure or low 
]>ressurc in bottles and lui cart available, 
a J in. fitting and J in. fitting on left 
side of speed brake opening arc used 
for connecting external nitrogen cylin- 

Elcctrical system is 28v., d.c., single- 
wire circuit that is grounded through 
aircraft structutc. Alternating current 
is supplied by two rotary inverters ener- 
gized from d.c, system. Direct current 
is supplied by two ATM-driven 350 
amp. generators paralleled vvitli two 12v . 
Ixittcrics connected in series for 24v. 
operation. 

Normal inverter sup|)lics 3 phase. 400 
cvcle, 115v. power .and is rated at 
!,500v. amp. Emergency inverter (250v. 
amp. rating) supplies 5 phase, 400 cvcle, 
llsv- prnvcr to essential bus only for 


B-58s Receive Between-Flight Maintenance 
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This coupon will bring you the 
newest data on aluminum for aviation 

Partners in Progress brings you up to date on these Alcoa 
developments: 

• New higher temperature alloys 

• New casting alloys with 50% more strength 

• Aluminum powdered metallurgy products 

• Super-strength castings; new manufacturing techniques 

• Precision forgings to cut machining time 

• New production facilities: 

14.000- ton extrusion press for longer, thinner sections 
16-miIUon-pound stretcher — world's largest 

50.000- ton press for large forgings 

For your free copy of the booklet that will bring you up 
to date on the latest Alcoa developments in aluminum 
for aviation — facilities that widen design horizons and 
reduce costs — send the coupon above. Or call your near- 
est Alcoa sales office. Aluminum Company of America. 
Pittsburgh 19, Pennsylvania. 


1800-D Alcoa Building. Pittsburgh 19, Pa. 

Gentlemen: 

Please rush me the 16-page free booklet, Partners 
Name Title 


Addr 




Alcoa’s FREE 16-page booklet tells you 
how to slash weights, lower costs! 
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Rofodyne Flies With Complete Tail 

British Fjiiev Rotodvnc iiiukes flight with complete tail; fltst flight of the transport nas 
made without canteci surfaces on tippet portion of the tail (AW Nov. 18, 1957. p. 37). 
Rutodyiie is powered In two Napier Mland |<toi>cllei turbines, caeh rated at 3.500 eslip. Air 
/torn engines |iasses through rotor blades, bams with hicl in four Faitey tip pressure jets. 


iiasigation and engine instruments, fuel 
quantity system, air conditioning con- 
trol and hydraulic pressure indicators. 

Engine oil system is automatic and 
requires no controls. System is drs'- 
sump type which lubricates all bearings 
by continuous oil circulation, except 
turbine bearing wliich is lubricated hv 
meteretl dead-loss supply. Tank is 
mounted on top of compressor casing. 
Cap.icity is H.4 pints. 

JetStar has three hydraulic systems; 

• System I. Operates n’ing flaps, speed 
brake, aileron andeleiator boost s\ stems, 
landing gear, nose gear steering, brakes. 
This is constant pressure sistem incot- 
|)ordting an accumulator, tesersoit, and 
self-regulating pimi|) driven b\- left ait 
turbine motor. 

• System II. Operates aileron and cle-- 
\ator boost, right fuel boost pump, and. 
upon selection, mav be used for uing 
fl.ip and brake operation. Pump tor this 
system is driven by right air turbine 
motor. System contains reservoir but 
no nceumulatot. 

• System III. Primary purpose is to 
provide hydraulic pressure for operation 
of fuel boost pimip for initial engine 
starting. It is used ns emergency source of 
system pressure wlieneser ATM-dii\cn 
)Himp is inoirerative. Pump is d.c. mo- 
toi-drivcn, connected in parallel with 
System I ATM-drisen pump. Svstem I 
Indraulic pressure is 1,500 psi. when 
operating on System 111 pump. 

System III pump docs not provide 
cnimgii pressure to retract gear or flaps. 
But gear extension is satisT.ictorv. Air- 
plane's boost system will operate on 
either System I or 11 pressure, should 
one or the other fail. 

Should the left engine fail with gear 
down, rctiacticnr cannot be made. Only 
nose gear will retract, and flaps. Main 


gear will be partially extended. Emer- 
gency gear extension is made via "T” 
handle on pilot's side of instrument 
jMiicl. Gear nil! free-fail; airflow will 

Lockliced set a piodiictinn record hi 
putting the JetStat into the air within 
5-1 weeks. It did this bv forming a 
separate outfit, under Corporate Vice 
Prt'sident Kellv Johnson, and isolating 
it. .Second prototspe JetStar, N529K, 
at tliis writing is about to begin a scries 
of nation-wide flight tests. Stopping at 
military command headquartets. 

Liquid Fuel Engines 
Use Standard Parts 

Mass production teclinit|iies in the 
normally aitie.il mamifactiirc of liquid 
propellant rocket engines arc utilized in 
m.imifacturing drone powerplants b\ 
Reaction Motors, Inc.. Dcnvillc. N. J. 
Companv savs that design simplicite 
and standardization of cumpontnt.s jiet- 
mits the tailoring of engine svstcins to 
meet requirements of drone designs, 

TTic rcgencratiiely cooled propulsion 
units, ba.sed on a simple design ap- 
proach. achiesc versatility through the 
intercliange of standard components. 
Specifications for supersonic or subsonic 
drones arc met hs \arving combinations 
of thru.st chambers, .sustaincr and 
booster units, chamber pressures, pro- 
]jelknf coinbinatioii.s and other factors- 

Kngincs are re usable in surveillance 
and target drone applications, but Re- 
action Motors claims that its cost is low 
enough to permit them to be used in 
expendable \ehiclcs. In regard to cost, 
as'.iilability and performance, the new 
liquid propellant systems arc said to 
compare favorably with other engines. 



SOLID 

PROPELLANT 

ENGINEERS 


and space vehicle design have 
opened broad new fields for solid 
propellant rochets. Space Technol- 
ogy Laboratories has challenging 

with five to ten years of experience 
In the design and development of 
solid propellant racket engines. 


Inquiries regarding these 
positions are invited, 


SPACE TECHNOLOGY 
LABORATORIES 



5730 Arbor Vitae Street 
Los Angeles 45, California 
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^ND ELECTi^Mi 
IIWEAPONS 
SUBSYSTEMS 


BOMBING SYSTEMS 
OIRECTION FINOING SYSTEMS 


HERE'S the record of Servo Corporotion's 

INFRARED and electronics systems for weapons us 
Our company has proven its capability in Infrared 

5. This applies to 


lilily. it applies 


:e devices of u( 


The following rcprescnlaiivc roster” o( 
provides unique and certain PROOF. 


Servo Corporati' 


Oeletise Contracts Olvlstoii 


\ matchless reso 


SERVO CORPORATION OF AMERICA 

20-20 Jericho Turtioike New Hyde Park, L.I., N.Y. 
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Tube Tests May Not Improve Reliability 


By Philip J. Klass 

Wasitington— Missile and avionic 
inamifacturcrs who subject vacuum 
tubes to special tests and processing in 
the belief that this weeds out potential 
failures and improscs equipment relia- 
bility will be jolted by results of De- 
fense Department intestigation. 

It.s conclusions: costly, time-consum- 
ing special tube testing produces no 
measurable improrement in reliability, 
possibly has the rcsersc effect. 

Eye-opening results arc contained in 
new report by .Aeronautical Radio Inc. 
Reliability Research Dcp.irtmcnt which 
carried out investigation for the mili- 
tarv seniccs. Arinc's report suggests 
tliat the conclusions also may be valid 
for special testing of transistors and 
other avionic components. 

Theory that special tube tests devised 


by m.iny missile/avionic manufacturers 
do not improve reliability was first ad- 
vanced more tlian two veats ago by 
Arinc, and reported by Aviation W'rek 
{N ov. 28, 1955. p. 45). This hypothe- 
sis, resulting from .-Arinc’s extensive re- 
liability studies for Defense Dcpvirt- 
nient and the airlines, conflicted sharplv 
with views of companies using such 
procedures. At that time Arinc lacked 
siifEcient data to prove its point. 
Convincing Evidence 

Evidence obtained during past two 
years in scientifically controlled tests is 
so convincing that the tlirec manuf.ic- 
turers whose tulx: processing procedures 
were used as guinea pigs in the investi- 
gation have voluntaiilv abandoned their 
use, Arinc reports. Other firms ate fol- 
lowing suit. 

Arinc has no quarrel w-itli companies 


that check performance of incoming 
tubes to milihin- specification standards 
to which they arc designed, or w ith the 
use of testing to full NIIL-spec compli- 
ance using qualitv control sampling 
techniques. .Arinc also concedes that 
.si>ecial testing mav liavc been justified 
a few years ago before qualitv of tubes 
had been raised to present levels. 

Atinc acknowledges that some of the 
company-devised special tests may he 
valuable for qualitv control purposes, 
but believes these should be conducted 
by the tube manufacturer so tliat 
prompt corrective action c-an be t-aken 
in tube design and/or manufacturing. 

Hcte arc a few of the findings of the 
Arinc investigation: 

• Process A, consisting of two-stage 
visual-microscopic inspection and a vi- 
bration-noise test, resulted in scrapping 
66% of the tubes tested. Yet when 
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This proud new Learslar, built for Solo Cup Company, 
Chicago, represents another triumph in aircraft engineer- 
ing, Combined ace the high performance characteristics of 
both Learslar Mark I and Mark 11. In every measure of 
safety, power, payload, cruising speed and range, the new 
Learslar Mark 1-A matches the famous Mark I —yet it is 
offered at a greatly reduced initial cost. Fully loaded, with 
a crew of two, ten passengers, and 700 pounds of baggage, 
this new Learslar can travel coast to coast non-stop at a 
speed of 280 miles per hour. Learstars are the only business 
aircraft of intercontinental range — the only business air- 
craft chat maCcIi airline speed and range. 

The new Solo Cup Learstar Mark I-A is another fine 
example of business aircraft engineered and produced with 


a realistic view of corporate economy. If you now own or 
contemplate operaCitig business aircraft, it will pay you to 
investigate the advantages of Learstar— how this superior 
business transport compares favorably with other business 
aircraft, both in original cost and economy of o]>eration. 
For complete information, telephone, wire or write: 

PacAero engineering core. 

3021 Airport Avenue, Santa Monica, Calif. - EXmont 1-5231 
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tiiljcs wliicli had passed tests were oi)- 
crated alongside non-pruccsscd tubes 
drann fruni stock, 3.7% of the |>roc- 
tssed tubes failed, compared with 4,2% 
For unprocessed tubes. I'lii.s insigiiifi- 
ciint difference in failiiic rates docs not 
liLstify cost of tests and scrappage. 

• Process B. consisting of sisnal- 
microscopic iiispcclinii, X-ray and po- 
latiscopic cxaniiiiiitions pins \ibratinn- 
noise te.-it, resulted in scrapping about 
27% of tubes in one CMiluation, Proc- 
essed tubes that passed were installed in 
■AN ARC-27 airborne UIIF communi- 
cations sets installed in Navy .-\D-type 
iiircraft as were a similar number of 
unprocessed tubes drann at random 
from N'asv stock, .\ftcr accumulated 
total of 1.1 niilUon tube operating 
hours. Ariuc found the unprocessed 
rubes nctually had a slightly losvcr tc- 
inosul rate than those that had passed 
the extensile inspections, i.e. 2.0% vs. 
2-1% per 100 hr. operation. 

» Process B also was used in another 
eMiluation with initial rejection of 17% 
of the batch. Tubes tliat passed were 
installed in K-bonibing/navigiition sys- 
tems flown in ,\it Torcc B-47s together 
with unprocessed tubes drawn from 
regular stock. .After accumulated total 
of 5.S million tulte 0|x:rating hours. 
•\rinc again found that improeesieil 
tubes hud sliglitlv lower reinoMil rate 
(0.70% \s, 0.72% per 100 hr.). 

Iliitd h.iteh of tubes, consisting of 
units which had failed to pass one or 
mote of the siKcial proces.s B inspec- 
tions but ivliich were otherwise ojjcra- 
tivc. also were installed in B-47 bomb- 
ing systems. Siit|)risingly, this group 
Miffered the lowest rcmosal rate of the 
three- only 0.55%. llowcscr. .\rinc 
cautions that the mimlict of tubes in- 
solved in the sample is too small to 
ii.ssure statistical Milidity. It tlicreforc 
does not recommend use of test tcjccis 
for maximum rctiabilitv. 

'nic.sc two iiispection-)sroccssing tcch- 
nitjues. pins a third imohing use of 
tliernial shock procedures, were selected 



Cold Plate 




USED BY LEADING AIR IINES, THESE INDICATORS HAVE PROVEN THEIR 
RELIABIIITY BY YEARS OF SATISFACTORY SERVICE. 


[ iwmc-u in .tr TYPE 


All LEWIS thermocouple indicators 
are fully cold-end compensated, mag- 
netically shielded and ere available 
for use with iron-constantan, copper- 
constantan or chromel-alumel ther- 
mocouples in all standard ranges for 
the thermocouple material used. A few 
typical ranges ere listed below. 


—50 to -t-300‘C Cylinder Temp. 

(AN 5536-lA or TIA) 

—50 to 4-300 'C Bearing Temp. . . . 
0 to 4-1000'C Exhaust Temp. 


—50 to 4-300‘C CyUnder Temp. 
0 to 4- 1000 ‘C Exhaust Temp.. 


—50 to 4-300’C Cylinder Temp. 

(AN 5536-2A or T2A) 

—SO to 300*C Bearing Temp. 

0 to 4-1000‘C Exheurt Temp. 






_ RESISTANCE TYPE 

Accurate ratiometers, these LEWIS 
indicators are remarkably free of volt- 
age error, have nearly linear scales 
(not crowded at the ends) and are 
magnetically shielded. A few typical 
ranges are given below. Not shown is 
Model 46B, 2V*" single. 



—70 to 4-lS0”C AN S79S-6 or AN 579ST6 
4-30 to 4-230‘F Oil Temp. . . . 

4-100 to 4-300‘C Cylinder Tamp. 



Ml »EST Results USE UWIS THERMOCOUPLES AND UWIS SUISS WITH THESE INDICATORS 

THE LEWIS ENGINEERING CO. 

NAUGATUCK, CONNECTICUT 
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by Atinc as representative of tliosc used 
bv industry. Atinc ciitcfully planned 
tests to minimize effeets of external fae- 
tots which might bias a fair comparison 
of idiabilty between processed and un- 
processed tubes. Sample sizes were 
selected to provide sfcitistically signifi- 
cant data. 

Evaluation of Process A took place 
in the factory of the missile manufac- 
turer that developed the technique, be- 
cause uf impossibility of obtaining data 
from actual missile firings- Arinc used 
equal mimhers of processed and nn- 
pro«ssed tubes of identical types which 
were installed sidc-by-sidc in the same 
equipments. 

In cvaliuitions conducted at Air 
Force and Naw air bases, processed 
lubes were installed in specified sockets 
of bombing, or communic-ations equip- 
ment in half the aircraft, unprocessed 
tubes in corresponding sockets of the 
other half. 

Tubes remmed during the inscstiga- 
tion were later anahzed to determine 
the reason for rcmosal to see if there 
was any significant difference in tvpes 
of failures behveen processed and un- 
processed tuhe-s. 

In the case of the missile mamifae- 
turer using Process A, Arinc found 
that roughly 90% of the tube teniosals 
were for failure to meet required per- 
formance tolerances, which wa.s due to 
inadequate circuit design ratlier than 
tube shortcoming. Special processing 
tests for tubes could not correct this 
equipment design deficicnev and thus 
at best could onh’ cut tube removals 
by 10%, 

Tube Scrapping 

Tube removals due to basic tube 
shortcomings (mechanical, electrical, 
noise) totaled font for the unprocessed 
luhci, onh' two for the processed tubes. 
However, samples were too small to 
permit a valid sfatistical conclusion 
that tube processing pays off even licre, 
Atinc belicM's. It questions the wisdom 
of scrapping some 1.500 in tlic special 

K ocessing merely to reduce the num- 
r of tube defect removals from four 

Analysis of tubes rcniosed from 
ARC-27S and K-bombing ssstems dur- 
ing Process B investigation showed 
no significant differences in the types 
of tube faults between processed and 
unprocessed tubes, or between those 
which were rejected during processing 
tests. 

Processed tubes used in ,ARC-27s 
experienced seven times as mam' iicatcr 
defects as did the unprocc-s.'ed tubes 
drawn from stock, but the former rep- 
resented less than 5% of the total tube 
jcmosals. Heater defects also were 
slightly higher fer processed tubes re- 
moved from K-systems in B-47s. 

On the other hand, processed tubes 


Simulator Tests B-58 Flight Controls 



Coiivair B-58 Hustler flight control sssiteni is tested on full-scale inockiip siiinilator at 
Isclipse-Pioncer Division of Bendix .Aviation Corp. Ten hydraulic tarns are used to actuate 
each B-5S clevon, develop tohil torque of 2-10.000 in. /lb. .Amount of control surface 
deflection for given movement of pilots stick is autoinaticall; varied over a 25-1 range 
as function of airspeed, air density and G-loading uithout pilot being aware of an; change 
in stick feel. Svsteni includes automatic G-limiting function which prevents pilot from 



Complex power control linkage used in B-58 flight control permits pilot to superimpose 
manual maneuvers on autopilot shibilization, provides syntheb'e feel. Flight control ampli- 
fier is completely transistorized, employs 140 transistors, occupies a volume of 2.2 cn. ft. 
System provides familiar autopilot functiom including attitude, Mach number control. 
Aircraft bas Sown supersonic speeds for oioce than 90 min. (.AA\' .April 14. p. 19). 



ibly with the lower housing of the 


! of plus. 
1 thirty 


Precision is our 


only 


product! 


# \bu know what aeronautical precision means 
today. %u know the infinitesimal tolerances 
demanded, the strengths specified. Yet you can 
be sure that, whatever the specifications, I. G.W. 
has just one product — precision. 
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A. O. Smith flash -welded and fusion -welded 


A.O.Stnith 


units have exceptional strength . . . can be 
furnished in sizes and configurations to meet 
your designs exactly 


Here’s a new opportunity to gain wider 
design latitude. A. 0. Smith can fabricate 
liquid or solid propellant tanks (cylindrical 
or spherical) and pressure tanks to practi- 
cally any chamlrer size. 

A. O. Smith has produced tanks with 
guaranteed minimum yield strengths of 

190,000 psi wall thicknesses from .050"- 

.220" . . . diameters over 50" . . lengths to 28". 
Proposed designs and recent fusion weld de- 
velopments indicate minimum yield strengths 
of 210,000-225,000 psi are attainable in weld 


10S 


cNpcticnccd sUghtlv fewer shorts iind 
(i|jcii circuits than tlic unprocessed 
tubes from stock, hut tlic difference 
docs not appeiir statistically significant, 
according to Arinc. 

.\riiK advances four possible ex|jliina- 
tions for the failure of special process- 
ing tests to succcssfulb' screen out po- 
tential tiihe failures and thus to iinpros'C 
reliability; 

• Unrealistic screening criteria: Test 
criteria used to dcterniinc whicli tubes 
are acceptable or unacceptable during 
special processing fail to duplicate ae- 
c'liratelv the criteria hy which tube relia- 
bility IS judged when tubes arc used 
in ultimate equipment. 

• Subjective testing lacks repeatability: 
Processing procedures which require 
human judgment, such as microscopic 
and X-ray in.S|>cction, lack unifonnily 
i-nd consistency. To illustrate this point. 
■\rinc cites ins’cstigation svlicre a group 
of 672 tubes uerc run through micro- 
scopic inspection three successive times, 
without knowledge of the inspcctors. 
During this triple inspection, 1 56 tubes 
consistentlv \sctc passed as satisfactory. 
I-H tubes were consistently rejected, 
but 172 tubes received mixed appraisals. 

• Tests mav reduce useful life; Dete- 
rioration which results from handling 
and operation during screening tests 
mav actually offset anv gain from pos- 
sible weeding out of potential trouhle- 
makers. 

• Seteeniug docs not solve design prob- 
lems: Tor c\crv eqnipmcnt failure 

caused by an inherentb' dcfoctise tube. 
.\tiijc believes there ate between tlircc 
and 10 malfunctions which should be 
attributed to tube defects which ate in- 
duced or defined by the way the tube 
is applied in the circuit. If special jjroc- 
cssing does improve tube reliability, this 
improvement is masked by the prepon- 
derance of tube failures resulting from 
niis:ipplieation wliicli arc unaffected by 
such tube .screening. 

Transistor Use 


.\ltliongh .Arinc’s investigation was 
limited to vacuum tubes, it believes 
that the findings may be cqitally valid 
for special inspection and selection pro- 
cedures used with other basic compo- 
nents. The widespread trend toward 
using transistors " has created a critic.il 
need for a earcful analysis of transistor 
|)ioblems and an objeetive evaluation 
of the special processing techniques 
aimed at solving this problem," .Arinc's 
report S.1VS, "0:ily in this way can in- 
dustry avoid resorting to the mvriac! of 
special tests which spring from intui- 
tive reasoning alone . - . (which) cm 
be a eostiv disiippointmcnt." 

Copies of the .Arinc report. Publica- 
tion No. 117. may be obtained from 
.Uinc’s Rcliabilitv Research Dept., 
1700 "K" St- N-W-, Washington 6. 
D- C. 



SPIRATUBE helps keep 
jet’s brains cool 

Wherever planes fly, Spiratube is used for ground 
service support. Here it’s used to keep the electronic 
flying and fire control brains of a Convair F-102A 
from overheating during ground tests. Used in con- 
junction with a Keco Air Conditioner, it helps keep 
the air at 80° or less and under approximately the 
same pressure as when the jet is airborne. 

Spiratube"^, a flexible, reinforced fabric duct, is 
used for this purpose because it is able to withstand 
abrasion and pressure and retracts easily for storage 
in the compressor. (A 25-foot section of Spiratube 
retracts to 3!a feet and forms a compact, lightweight, 
easily portable bundle.) 

Flexible Tubing makes a complete line of flexible 
ducting and special shapes for the aviation industry. 
And the background and experience of our field en- 
gineers are always available. Say the word and we’ll 
be glad to have one of them stop by to talk over 
your problems. For full information, write Dept. 205. 

Represented nationally by Aero Engineer- 
ing Co. and AIrsupply Co., and by Asso- 
ciated Industries In Seattle, Washington. 


Tubing 

Guilford, Connecticut 

Anaheim, California Hillside, Illinois 
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T/l-Vraii»storize^ 
'peeping drones' 


r apparatus division 


farther 


research 

design 


manufacture 


Transistorized radar.. . and other Texas Instruments 
“electronic eyes” can peg the shape, location, motion, 
heat, and magnetic character of “targets of opportunity” 
. , . relaying this viral data jor action in those brief mo- 
ments that the opportunity exists! In manned or un- 
manned reconnaissance aircraft, TI’s light, tough and 
compact electronics save fuel, space and weigin while 
trimming maintenance and logistic problems. 


Discussion of this advanced reconnaissance capability 
can be arranged on short notice. Authorized industrial 
or military personnel write or wire; Service Engineering 
Department . . . 


Texas Instruments 

INCORPORATED 


_r 
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► Solar Cells for Space— New silicon 
solar cells with S9f conversion cfficicn- 
cv, suitable for o|)cration over tcinpcra- 
tiirc range of -190C to 500C. under 
29G continuous accelcrution and 100 
G shock of 0.00s sec. duration, arc now 
available from Semiconductor Div ision. 
Hoffman Electronics Corp. Applica- 
tion data is available bv writing com- 
panv at 922 Pitner -Avc- Evan.ston. 111. 


► Riissian-English Glassary — Approxi- 
matclv- ^O.OOII aeronautical-technical 
terms are listed in new Ru.ssian-English 
language translation aid prepared by 
Air force and now available from Office 
of Technical Services. Dept, of Com- 
merce. Washington 29 D.C. 'Ilie 70-1- 
jxifc document, identified PB-l’Ifi'4 
' Russian-Engli.sli Glossarv' of .Acronaii- 
tic.il and Miscellaneous Terms” is priced 
,il S7 per copy. 


► Transistor Sales Continue Climb— 
Scmicomluctor nianiifachirers sold 
slightly more than six million transis- 
tors during lainiary-Fcbruary, nearly 
twice the number of emits sold during 
first two months of 1997. Dollar value 
vv-as Sn.9 million, com|»red to 59.9 
million for same period of 1997. 


► Electron Devices Meet Sclieduled- 
Institute of Radio Engineers annual 
conference on electron devices will be 
held Oct. 50-91 at Shorchani Hotel, 
W'asliington, D. C. Persons interested 
in delivering jjapers should submit ab- 
stracts by .^ug. 1 to S- T. Smith, Code 
9240. Naval Research Laboratory. 
W'asliington 29, D.C. Papers should 
em|)hasize developmental techniques 
and devices, such as tubes and transis- 
tors, rather than basic research on cir- 
eiiit applications. IRE says. 


►Signed on Dotted Line- Major con- 
tract awards recently announced by 
avionic manufacturers include: 

• Sperry Cytoscope Co.— has received 
three Navy BiiOrd contracts totaling 
S65 million- largest contract, for S99 
million, goes to Sperry's Surface .Arma- 
ment Division for production of -AN'/ 
SPC-49 and AN/SPW'-2 guidance and 
.viirvcillancc radars to lie installed on 
Tales guided missile .ships. Second 
contract, for S5.I million, covers design 
and production of Mark 2 weapon 
directors for tracking targets in Talos 
and I'ctrict missile sliips. 'Iliird con- 
tract, for SI million, covers production 
of .Mark 5 computers for Tabs gitid- 

• AA'ilcox Electric Co. has sold 10 ad- 
ditioua! 200-watt VOR (omnirange) 
stations to Ercncli govermiieiit, bting- 



General Electric’s Jet Engine Dept., 
Cincinnati, Ohio, is now interviewing Engineers with 
3 or more years experience in the following fields: 


Mechanical Design 
Control System Design 
Accessories Design 
Cycle Analysis 


Aerodynamic Design 
Control Component Design 
(Mechanical, Electrical, Electronic) 
Engine Performance Analysis 


Please check yow field of interest above, fill out the coupon 
below, and mail entire ad to: 


J, A. McGovern 

Jet Engine Dept. AW-57 

General Electric Co., Cincinnati 15, Ohio 


This is not an application for employment; it is merely 
your expression of interest. Upon receipt of this coupon, we 
will forward a brief form to return to us describing your interests 
and experience. You may then be asked to visit Cinrirmati, 
at our expiense, to discuss with us, in as great a detail 
as you wish, your future with the Jet Engine Dept, of GE. 


n 



IS WHAT V/£ OFFER; 

• Opportunity to work with top engineers in a field in 
which you are most Interest^. 

• Pleasant working conditions and complete work 
facilities. 

• Attractive salary plus 39 added aids for better living, 
including Medical Plan and Stock Bonus Plan. 

• ^o'’°toe"'unlver^tiM'^underiwr'^? 
fund plan. 

• Sympathetic supervision that recognizes ability and 
rewards it. 

• Security: we are a prime contractor with the govern- 
ment, with long-range contracts, 

Gentfemen,- 

I am interested in the possibility of an association with 
the Jet Engine Dept, of General Electric. 


City Zone State Phone 

Degrees College Date 

Be sure to Check Your Field of Interest Above. AW-57 


GENERALI 

JET ENGINE DEPARTMENT 


ELECTRIC 

ONCINNAn IS, OHIO 
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The uniqueness of the new NAVTAC on route navigation 
and instrument landing system by Stromberg'Carlson is in 
its eom6ino(ion of functional modules. 

The NAVTAC equipment is an assembly designed to pro- 
vide high-performance aircraft with the TACAN naviga- 

The entire system is packaged in a compact unit only 6" 
high. lOVi" wide. 22" deep, and weighing only 47.5 lbs. In- 
feet without any adverse effect on performance. 

The equipment Is designed to meet the rigorous environ- 


ment of the high-performance aircraft of today and tomor-- 

-t-I25 degrees C. at altitudes up to 70,000 feet. Widespread 
use of semiconductors in the ILS receivers and TACAN cir- 
cuitry means high reliability, small size and low power con- 
sumption. 

Included in the design is the capability of performing 
complete preflight confidence tests with the use of a small 

Complete technical details on the NAVTAC system are 
available on request. 

There is nothing finer than a Siromberg-Carhon* 


SC 


STROM BERG- CARLSON 

1461 N. GOODMAN STREET • ROCHESTER 3. N. Y. 


GO 
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ing total to 22 purchased by I'ranee. 

• General Controls' Electronic Controls 
Division has received Air Force contract 
for an advance air data computer system 
for use in century series Bghters. 

a General Electric Light Milihitv Elec- 
tronic Equipment Department and Phil- 
co Corp, have received Navy BuOtd 
contracts for continued production of 
Sidewinder infrared-guided air-to-air mis- 
sile. GE contract is about $9 million, 
Philco's for about S16 million. 

• Servo Corp- of America reports S584.- 
000 development award from W'right 
Air Development Center for what com- 
pany calls "most advanced version of 
a military infrared reconnaissance sys- 
tem" for use in high altitude recon- 
naissance missions. Companv will build 
five svstems under the contract. 

• Telecomputing Corp. has received 

5489.000 contract for roll-controlled 
gvros for use in Bullpup air-tn-surfacc 
missile being produced bv Martin’s 
Orlando Division. 

Expansions. Changes 
In Avionics Industry’ 

Cutler-Hammer, Inc., Milwaukee 
inamifactiirer of industrial control and 
aircraft relays, vs’ill acquire Airborne In- 
struments Laboratory. Inc.. Minoola, 
N. Y., if stockholders of both corpora- 
tions approve on May 26- Acquisition 
will be accomplished through a one-for- 
onc exchange of Cutler-Hammer stock. 

Other recently announced changes 
and expansions in the avionics field in- 
clude; 

• United Electric Controls Co., Water- 
town, Mass., lias acquired Aerotech 
Specialties, Inc., Glastonbury, Conn,, 
producer of transducers. New subsidiary 
remains at present location, 

• Servomechanisms Inc. will move its 
icscareh laboratory, Golehi. Calif., into 
larger quarters an 11.000 sq. ft. build- 
in|, starting .April 1. laihor.itorv staff is 
being increased and will be divided into 
basic and applied research groups. Com- 
panv’s Subsystem Division's advanced 
engineering department also will move 
to new facility. 

• Summers Gyrosco]>c Co., Santa Nfon- 
ica, Calif., has started move to new 

100.000 sq. ft. facility recently added. 

• Librasenpe's Burbank Division has 
moved into larger building at 40 East 
Verdugo Ave.. Burbank. Calif. Main 
plant remains at Glendale. Calif. 

• Radio Corp. of America has formed 
new RCA Semiconductor and Materials 
Division which is responsible for en- 
gineering. manufacturing and marketing 
company’s semiconductor devices an3 
matcriais. Dr. .Alan M. Glover is gen- 
eral manager of new division, whose 
licadquartcrs will be Somerville, N. J„ 
at plant of former RC.A Semiconductor 
Division. 


Radio Noise Spectrum Concept 
Has Arctic Early Warning Value 


Boston— New concepts of the radio 
noise spectrum, varying from emissions 
of interstellar gases to man-made static, 
have been described at a tutorial con- 
ference sponsored ivete bv Harvard Col- 
lege Observatory under U. S. Army 
Signal Corps contract. 

Mote than 250 scientists from indus- 
try, government and education attend- 
ing the conference licard among the 
subjects discussed: 

• Auroral reflections, Radio and radar 
signals can be reflected by the aurora. 
These effects are being studied for im- 
mediate application to Ballistic Missile 
Early Warning Svstem radars to be in- 
stalled in tlic Arctic. 

• Radio noise from Jupiter. Except 
for earth, tlie only planetary body so 
far discovered that is a source of radio 
noise other than simple thermal noise 
is Jupiter which emits intense noise 
bursts varving both in time and fre- 
quency. 

• Solar whistlers. Thcorv has been 
advanced that the sun emits radio sig- 
nals tliat ate propagated along tlie lines 
of its magnetic field to a conjugate 
point in tlic opposite heinisplicrc in 
about the same manner as earth's 
whistlers. 

Tlicse signals arc believed to inter- 
cept cartli and cause periodic fiuctua- 
lions of the earth’s magnetic field. 

tempts to obtain correlations behveen 
atmospheric penetration by meteors and 
radio noise spikes resulted in 30% cor- 
relation. confirming results of a Russian 
researcher who interpreted this as proof 
tliat meteors generated noise. Further 
tests resulted in 30% correlation for 
meteors that did not intersect the re- 
ceiving antenna beam, and 30% cor- 
relation against a table of random num- 
bers, casting doubt on meteors as a 
source of radio noise. 

• Interstellar hydrogen. Structure of 
the galaxy and large scale structure of 
the universe can be studied bv deter- 
mining quantity and motion of the 
tenuous hydrogen gas that is a major 
constituent of the universe, riiese 
iiicasuteincnts can be made using the 
21 cm. radiation of hydrogen in its 
liv-perfiiie transition, but the signals are 
very weak and would be blocked if tliis 

Studv' of tlie effects of radio and 
radar reflections from flic aurora are 
being conducted by Stanford Rcsearrh 
Institute under a contract from US.AF's 
Rome .Air Development Center. Most 
immediate purpose of the studv is to 
determine problems that will be faced 
by radars of the Ballistic Missile Earlv 


Warning System which will be installed 
in the .Arctic area, but effects on Ilb 
and VHF communications will also be 
studied. 

Radio and radar signals at frequencies 
up to several liundrcd megacycles are 
reflected by ionization irregularities as- 
sociated with tlie aurora. Scattering ap- 
pears to bake place at irregularities 
aligned with the earth’s magnetic field 
lines. Reflected signals are subject to 
rapid fading and large Doppler shifts, 
and are most intense when the ray from 
a radar meets tlic magnetic Geld line 
nearly perpendicularlv. 

Noise received from planetary bodies 
c.in be described as either thermal or 
iion-thermal. TTicrmal radio noise is 
simply the noise generated by anv bodv 
above zero degrees Kelvin and has been 
obsened from Venus, Mats. Jupiter, 
Saturn and the moon at centimeter 
wave lengths. Noise from some non- 
cquilibriuin source is called non-thcnnal 
and, except for earth, the onlv cstab- 
lislicd source is Jupiter. 

Non-thetmal radiation from Jupiter 
is apparently centered in the metric 
wave lengths, occurring in intense 
hursts lasting about one second over 
periods from a few nrinutes to one or 
two hours, varying both in time and 
frequency. Tlic noise source is ap- 
pirently centered in liot spots on the 
planet because tlie signals varv in rela- 
tion to the period of rotation of tlie 
planet. Researchers at tire Carnegie In- 
stitute of Washington who were per- 
forming the study attempted to find a 
relationship between the noise period 
and the well-known "red spot,” but 
none seems to exist. 

Harvard College Observatorv as*ton- 
(liners have offered a theory suggesting 
that radio energy emitted from ijis- 
turbanccs on the sun's surface are 
jiropagated in the ’’whistler’’ inode 
.ind interact with cartli’s magnetic field 
ill sucli a manner that the effect noted 
is a rapid periodic fluctuation of the 
earth’s magnetic field. 

W'hile earth wliistlers arc propagated 
in tlie approximate ftequenev range of 
from one to four kilocycles, frequency 
of solar wliistiers would be mucli lower, 
perliaps a factor of 1.000, in the range 
from O.i to 100 cycles per second. 
Cliange in frequenev would be verv 
slow— on the order of two to three cvcles 
every 15 min. Signals of this tvpe 
arc lielieved to exist and to liavc been 
measured witli sensitive magnetometers. 

Research both on the subjects of 
radio noise from meteors and inter- 
stellar liydroecn has been cirtied on at 
Harvard College Observatory. 
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The first approved oils for jet age airlines 


A new era in aviation is unfolding— turbo-jet airliners 
are joining our commercial airline routes- Esso is espe- 
cially proud that its Turbo Oil 15 was the first to he 
approved for use in the new Pratt & Whitney jet engine-s 
. . . and that Esso Turbo Oil 35 was the first to be ap- 
proved for the new Allison Turbo-prop engines. 

A decade ago, Esso Research anticipated the need for a 
new synthetic lubricant for aircraft turbine engines. 
Woi-king with American and British designers and raanu- 
facturer.s, Esso Turbo Oils 15 and 35 were developed. 
Because these synthetic lubricants were used by manu- 
facturers of jet engines in the development and testing 
of these new engines, they are thoroughly time tested 
and performance proved. 

Esso Turbo Oils 15 and 35 were the first turbo oils to be 


approved by manufacturers of the following commercial 
turbo-jet and turbo-prop engines; 


Pratt & Whitney JT-3 and JT-4 Boeing 707 • DC-8 


Allison 501 Lockheed Electra 

Rolls Royee Dart Vickers Viscount • Fairchild F-27 

Rolls Boyce Conway Boeing 707 ■ Douglas DC-8 

Rolls Royce Avon Sud-Aviation • Caravelle 

DeHavilland Comet IV 
Bristol Proteus 755 Bristol Britannia 


You can depend on Esso— first in quality and in service! 


TURBO OILS 




BUSINESS FLYING 


Air Fleet Furthers Jungle Bible Work 


By Erwin ). Bulban 

Varied fleet of more than a dozen air- 
craft is pacing the adsunce of a mission- 
ary serria' deep into tlic jungles of 
South Anrcrica. compressing to approxi- 
mately one fifth tlie time tiiat would 
be normally rctiuired to bring tlie rudi- 
ments of civilization to primitive tribes. 

I'lying portion of this operation is 
tlic responsibility of Jungle Aviation 
and Radio Service (JAARSV wliicii pro- 
vides tlic airlift and coniimmicutions 
needs of a widespread network of mis- 
sionarv linguists of the W’veliffe Bible 
I'ranslators. 

laitter was founded in 1934 l)y W. 
Cameron Townsend and incorporated 
as a non-profit organization in Cali- 
fornia. Througli an affiliate. Summer 
School of Linguistics, the organization 
is dedicated to providing .'ll! accurate 
replica of the Holy Bible in tlic indige- 
nous language of the some 2,000 primi- 
tive triiies in out-of-thc-vvav atc-as of 
the world. 

Ill tlie past two years, JAARS' air- 
planes, ranging from a Pi|)Ct Supu 
Cub to a PBY-3A Catalina iim)ihibian, 
have flown tlic cciuivalcnt of more 
Ilian 1.3 million passenger-miles in the 
back jungle areas of Bolivia, Ecuador 
and Peru. Operation of W'vclille is 
geared to the airplane in these primitive 
areas. According to the orgaiiizaitioii; 
Tn jungle areas W'veliffe cannot ad- 
vance faster than J.\ARS." 


Large Operation 

This is one of tlic most novel large- 
scale aviation opcr.itions in the vvorTd, 
consisting of some two-dozen U. S. and 
Canadian pilots, many of vvliom arc ex- 
service fliers who are also qualified air- 
craft and engine mechanics. Thev work 
entirely without pay. as do all otlier 
members of Wvciiffe, living on financial 
aid sent them bv their friends. Kelp is 
.voinctimes supplemented by a special 
fund of the orgainzatimi in cases where 
ijutside aid is not sufficient to take 
cate of minimum needs. It is estimated 
that a minimum of S103 a month per 
man is required to take care of mciii- 

Most of the pilots get 40-60 flying 
hours a month. Despite tlic conditions 
and lack of anything but the most basic 
aids, the organization has experienced 
only two crashes since its inception 
and in neither ease were there anv scri- 

Flying is primarilv bv time, dis- 
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Airborne magnetic tape recording . . . 

6'-tra€k • • • 60 minutes • • • < 0.5 


When you need compact, lightweight magnetic 
tape facilities for permanently recording instru- 
ment and flight performance data . , . turn to 
Davies’ Miniature Airborne Magnetic Tape Re- 
cording System. Here's optimum performance in 
an absolute minimum space and weight — ideal for 
any type aircraft or missile installation . . . under 
any service conditions. 

Separate recorder, power supply and optional 
remote control, interconnected by flexible cables, 
permits complete freedom in locating and mount- 
ing the equipment. All components, including the 
remote control box, total less than 28 pounds. 
Yet, performance is king-sized ... six frequency- 
modulated-carrier channels plus a reference signal, 
or six direct-recorded tracks can be simultaneously 
taped. By selecting the recording technique, tape 


width and transport speed, virtually any class of 
data can be recorded. As much as a full hour of 
6-channel intelligence can be recorded using the 
new thin tape at 1 ips. Frequency response at 
the various tape speeds, with both recording tech- 
niques, are shown in the above table. 
Completecharacteristics, technical informationand 
application data may be had on this and other air- 
borne and ground magnetic tape recording systems 
and equipment. Write Minneapolis-Honeywell, 
10721 Hanna Street, Beltsvilie, Maryland. 


Honeywell 


H 


/lES LABORATORIES I 



taiicc, airspeed and checkpoints. Pilots 
use risers for na\ igation as much as pos- 
sible, particularly when sseatlier is mar- 
ginal. Should it turn bad, procedure 
is to land on the water (in case of float- 
jjiancs), and wait the weather out. 

Major base of JAARS is in the Peru- 
\ian jungle some 500 mi. northeast of 
Lima across the Andes near a natural 
lake. Facilities include two nmwavs 
approximately l,SOO-ft. and 1.200-(t. 
long and a cement seaplane ramp. All 
JAARS aircraft are brought here for 
</'crhaul and repair— personnel handle 
cverv phase of these operations, includ- 
ing recovering, except for overhaul of 
the PBY's Pratt & Whitney R1850 en- 
gines which are orerhauled by Compa- 
ma de Ar iacion Faucett. S.A. 

Radio Gear 

JAARS’ radio technicians here also 
modify military surplus radios used for 
two-way communication in aircraft and 
by teams of linguist's for maintaining 
contact with base. Ground units are 
liasicallv ARC-5s wliicli ate tesamped 
so that they weigh some 55 lb. com- 
pared to original weiglit of 75-80 lb. 
JAARS developed 110-v generator power 
stipplv weighs 48 lb. Experience shows 
that these units have a range of up to 
600-800 mi- during the morning; get 
500-400 mi. any time during the day 
due to their modified and imptosed 
circuitry. Technicians are currently 
working on a program to transistorize 
some units to save fuel of the gasoline- 
operated generators. 

In spite of home-made facilities 
J.AARS maintain C.AA or better stand- 


ards on all its work. It stocks some 
540,000 inventory of parts. 

Since its inreption, JAARS has 
maintained a remarkably low turnoser 
of personnel. Only two pilots base left 
since 1946. when the present-day fleet 
was started with purchase of a surplus 
Grumman-dcsigned J2F biplane am- 
phibian from the U-S. Marine Corps 
mission in Peru. An Aeronca Sedan 
was acquired three years later and the 


fleet itow comprises a PBY-5A Catalina 
donated by a group of Mexican busi- 
nessmen, the J2F, four Aeronca Sedan 
Biutplanes, a Cessna 180 floatplane, u 
Piper Super Cub, a Noorduyn Norse- 
man floatplane, a metallized Stinson 
SR-10, a hvin-engine Cessna T-50 used 
for instrument and pilot checkout and 
a lialf-dozcn Helio Couriers. 

Top-rated plane in the fleet is the 
Courier, J.AARS aviation superintend- 
ent and USAFR Capt. Larry Mont- 
gomery told Aviatiok 5\'f.ek. This is 
due to its proven exceptional short 
takeoff and landing capabilities, prac- 
tical useful load and safe flying char- 
acteristics. Organization intends to use 
tiie Helio Courier as its basic jungle 
airplane, since it can work easily in 
areas tliat cannot be handled well by 
otlier tjpes. 

Jungle Strips 

J/^ARS flics into some 50 strips in 
South America, at least 1 5 in Peru, 
about 11 in Ecuador and four or five 
in Bolivia. For the most part these 
strips arc hacked out of the jungle 
near tribes with hand tools and wheel- 
barrows. Smallest landing site, in 
Arapicos, Ecuador, is only 569 ft. long 
and is at 5,000-ft. elevation- Another, 
Chinimbi airstrip in the same country’, 
is at the same elevation, has a 550-ft- 
runway of soft, loamy soil with tall 
trees at one end and a 1 50-ft. cliff at 
the threshold. Montgomery noted that 
Ire liad flown the Courier out of this 
strip a number of times at takeoff gross 
weight of 2,855 lb. with main wheels 
sunken to the hubs and tailwheel com- 
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INCONEL 700 rupfure sirengib heat treatment 
2160’’F./2 brs. AC+mO°F./4 hrs. AC 
l l- I I I I 


0.1 1 10 100 1000 10,000 

Rupfure Life, hr 

New alloy! 
New strength! 

Graph shows excellent stress-rupture strength 
of Inconel “700" in 1500 to 1800 F range 

Inconel ‘700”® age-hardenable nickel-cobalKhromium alloy is 
a new heat-resistant material developed by Inco to meet stress 
and temperature conditions beyond the range of Inconel “X”° 
age-hardenable nickel-chromium alloy. (Specifically, it goes 
beyond the operating temperature range of Inconel “X” by 
100”F for the same rupture strength.) 

Inconel “700” also has good corrosion and oxidation resistance. 
It can be forged, machined and welded. 

Availability 

Inconel “700" is available in forging quality rounds from lA-inch 
to 2-inch diameters. Larger diameter bar is available on experi- 
mental basis, 

More information 

For particulars on properties, send for the Inconel “700" basic 
data sheet. It gives graphs on yield strength, tensile strength, 
elongation; covers such data as composition, thermal conduc- 
tivity and the like. 

Technical assistance 

Inco has accumulated a great deal of knowledge and experience 
in heat-resistant materials which may be helpful in solving prob- 
lems involving missile hardware. All the information and help 
we can give you are yours for the asking. Just write. 

THE INTERNATIONAL NICKEL COMPANY, INC. 

67WallStreet ||^0 New York S, K. Y. 



INCO NICKEL ALLOYS 

NICKEL ALLOYS PERFORM BETTER LONGER 



What do these latest aircraft and missiles 
have in common? 


All are eqtiipped with Cenisco flig,ht control 
or instrumentation accelerometers. 

What better proof of reliability? 

With component reliability getting increased attention 
from missile and aircraft designers, it is .significant to 
note the rruniber of supersonic weapon systems equipped 

A complete list reads like a roll cal! of tactical and stra- 
tegic missiles and aircraft now in the nation’s arsenal. 
Included are such weapons as the Allas. Thor, Nike Ajax, 
Nike Hercules, Bomarc, LaCrosse, Bull Flip, Talos, 
Dart, Matador, Cor7>oraf and Terrior missiles; and the 
FIOOD Super Sabre, FlOl Voodoo, F106A, and Canada's 
CF105 aircraft. What better proof of the reliability of 
Genisco in.struments than this acceptance by designers of 
these weapons? 

Combining product reliability with guaranteed delivery 
schedules and competitive pricing has made Genisco the 
free world's largest producer of potentiometer-type flight 
and tire control accelerometers. More than 40,000 have 
been delivered to iite. 

Send for lechnical data sheets on all Cenisco Accelerometers. 
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CAPABILITIES . . . Manpower, Tools and Experience 



SF-A.CB--A.C3-B 

Simplifies the Handling of Liquid Gases 


How to transport hundreds of gallons of 
liquefied gases with maximum safety, 
maintain near-perfect vacuum and hold 
temperatures approaching 460 degrees be- 
low zero without the use of auxiliary re- 
frigeration equipment? - This was the 
problem successfully solved by Beechcraft 
engineers in only five month’s time with the 
design, development, production, and 
delivery of the Beechcraft Dewar, first of 
its type ever produced. 



Beechcraft scientists and engineers are at 
work on numerous projects involving 
transporting and storing of cryogenic 
liquids, plus projects in many aeronautical 
fields. A letter today to our Contract Ad- 
ministration Division will bring full infor- 
mation on how Beechcraft’s five major 
plants, 1% million square feet of plant 
area, and 7,000 skilled craftsmen can help 
solve your research, development, or 
production problems. 



Crjsli safety features of tlic Courier, 
which is especially designed to main- 
tain structural integrity of the e.ibin 
ill cscnt of an accident, is also a big 
factor in choosing the airplane. Mont- 
gomery noted one crash, in which the 
llclio hit some stumps on takeoff and 
the plane was overturned. Occupants 
were uninjured; also, he said, the cabin 
doors opened as easily as they would 
normallv. indicating that tlie structure 
resisted twisting. 

Only major problem encountered 
thus far wifli tfic Courier has been 
overhaul life of its Lvcoming GO--fs5. 
according to JAARS' aviation siifier- 
intendent. Cylinders wouldn't last even 
500 hr-, altliough they were supposed 
to go for 600 lir., he siiid, and even tlic 
Lycoming technicians couldn’t lick the 
problem. So is chrome-plating 

its Courier engine cylinder and expects 
to get at least 1,200 hr. on them, al- 
though tlia- should go 2.000 In. with 
this tre:itiiicnt, he noted- Montgomery 
pointed out tliat tliey have no similar 
problem vvitli other aircraft. 

Types of Operations 

>fajor jaart of JA,\RS flying opera- 
tions involve flving language specialists 
trained bv the Summer School of Lin- 
guistics, comprising a family, sometimes 
with small children, sometimes a pair 
of young girls, into the jungles to 
live with the primitive tribes for six 
months at a time, in order to study 
their dialect first-hand and attempt to 
evolve an accurate grammar in order 
that the language can be translated into 
llie Scriptures and tliat native teachers 
can be indoctrinated. 

Airplanes also fly in all the material 
needed bv the teams, including food, 
medical supplies and the tvvo-vvav ra- 
dio equipment. A fA.ARS’ airlift brings 
in other necessary gear, mail and sninc- 
times gasoline-powered Tcftigetalors, 
and occasionally brings out the sick and 
injured where necessary. Procedure is 
for the first flight to usually take in two 
translators with two vvc'cks’ supjdics in 
one flight, then inimediatclv make suf- 
ficient flights to build supplies to a 
tlirce-nionth level. Then it maintains 
ait contact with each camp .it least 
once a month. 

At the end of the half year, the 
transLitors arc brought back to the base 
camps to work on the material they 
liiive collected. They spend perhaps six 
months on this and then return to the 
tribes for additional periods as long as 
the job requites- 

JAARS' aircraft arc also used bv many 
Ollier people traveling in these areas, 
including members of other mission- 
ary or religious groups. Point Pout 
technicians, scientists and native and 
foreign civilians having business in the 
areas it operates. In Peru, for example, 



Specialists wanted for study and research on 

Nuclear Rocket Engines 

This is an outstanding opportuniiy to join Rocketdync in Air 
Force study .and research acriviiies directed toward a nuclear 

You'll work with Dr. H. E. Dillaway, one of the nation's fore- 
most nuclear propulsion scientists. 

Please check the following list of positions now open in engine 
feasibility studies and preliminary design ; 

1. Senior Engineer Research or Engineering: Nuclear physi- 
cist, PhD- (or equivalent experience) for basic studies in the 
application of nuclear power to air vehicles. 

2. Senior Engineer Research: Nuclear Engineer. M.S. degree 
or equivalent, with a background in unconventional powerplant 

3. Research Engineer: B.S. degree in nuclear engineering. Col- 
lege work in general powerplant design. 

4. Engineering Specialist or Senior Engineer Research: M.S. 
or equivalent, with a strong background in hyiirodynamics and 
fluid mechanics to study basic relationships of propulsion equip- 
ment for air vehicles. 

5. Senior Engineer Research or Engineering Specialist; PhD. 
desired with a background in nuclear energy, servo mechanism, 
controls or instrumentation. Should have preferably 4 years 
additional experience. 

6. Senior Engineer Research : PhD. or M.S. degree with a back- 
ground in heat transfer relating to gas or liquid cooled nuclear 
power plants, preferably of aircraft type. 

7. Senior Structural Engineer or Stress Analyst; Several 
years experience in mechanical stress and structural anaivsis, 
M.S. or B.S. degree or equivalent. 

Please direct your inquiry to Dr. H. E. Dillaway, 

Nuclear Propulsion Croup. 

6633 Canoga Avenue, Canoga Park. California 

ROCKETDYN^rt 

BUILDERS OF POWER FOR OUTER SPACE 
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it is cliartctcd bv the air force military 
air transport scr\'icc to proside air serv- 
ice wliere tliere is no other v.’ay of 
gettine around. Surface travel is so 
difficult it can take three or founnonths 
to reacli some areas, while an airplane 
gets to tlie same place in hours. When 
jKtsons not belonging to the W'vciiffc 
organization arc carried, the charter 
pros'idcs them with insurance in c\cnt 
of accident: notmalh' JA.^RS carries no 
insurance on either its equipment or 

Occasionally JAARS also supplies 
charter service to some companies work- 
ing in tlic area. In one case it operated 
a petroleum compiiny's Catalina for 
S’.'seral months when that firm’s pilots 
couldn’t liandic the job, for a nominal 
tcc of S125 a month. Missions insolved 
considerable Using oscr mountainous 

Fuel Consumption 

J.\ARS’ operations last seat con- 
sumed some -15,000 g;il. of aviation 
gasoline— 91 octane is standard. Its ossn 
PflY is often used as a tanker to re- 
plenish gas caches along tlie rivers in 
the areas the organization operates. Pro- 
cedure is to fill the Catalina with 
1.110 or 1,200 gal. of fuel, drain off 
required ainonnts at tlie various caches. 

Catalina is useful in flying lieavy 
loads long distances. In Bolisia, for ex- 


ample, it was possible to set up a base 
nith only two flights in the PBY, sas- 
ing an estimated tlia’o years in gritting 
material to the spot. 

Where docs it get the equipment and 
funds to operate? .-Ml the monev is 
donated by businessmen, coinpaitics. 
clubs, churches and interested indisid- 

Donated Equipment 

Some equipment is also donated, but 
most i.s purchased by JAARS’ buy- 
ers from surplus stocks, if necessary, In 
tire case of me Cessna ISO, the story is 
that a piirt-owner couldn’t sleep one 
night because be "beard the Lord talk- 
ing to him. Gisc \5 ycliffc your share 
of tlie Cessna ISO you bold in p.irtncr- 
ship" was the inessiige. And the part- 
owner made the offer to Wycliffe, 
nbicb bad enough funds to bm' the 
remaining lialf ownership. 

JAARS’ answer is siinplv, “We put 
God on the spot and lic dclii ers.” Only 
a little more tlian a year ago it owned 
two Ik'lio Couriers— it now lias a half- 
dozen. expects to get another soon and 
is campaigning to get more of the S25.- 
000 S’l'OL airplanes for operations in 
tlie Pliilippincs and N'ew Guinea, 

W'licn it receiics .sufficient funds 
from a eominnnity's groups to purchase 
an aircraft, procedure is to name the 
:>irplane after tliat donor. The Couriers 



Controls Development 



twin-engine all-weathev fightei . 

And in afterburner controla, exit 
noaalea, noise suppressors and nuclear 
controls, Marquardt engineers have and 
continue to achieve significant engineer- 
ing breakthroughs. 

Professional engineers will find a 
broad range of challenging assignments 
and projects at Marquardt, plus oppor- 
tunity to further their carrers through 
supplemental educational programs. 

For information about the profes- 
sional engineering, environment at 
Marquardt, we invite you to contact Jim 
Dale, Professional Personnel today. 


marquarilf ^),... 


FUtST IN RAMJETS 



To Controls ESngineers Facing an FNGINE]EjR|BARRIFR^ 




FLY WEATHER-WISE 1^ 


These weather items prepared In consultation with the United States Weather Burg 

TEMPEllATUllE VARIATIONS 

IN RELATION TO ALTITUDE... 


T emperatures encountered in s single 
flight may vary as much as 1}0“F. ormore. 
Tliese variacions arc assuciaied with altitude 
and weather patterns and can affect flight 

Temperature and altitude — Heat from the 
earth warms tlie atmosphere with steadily 
decreasing effect as .iltitude increases- Tem- 
perature normally decreases with altitude at 
the rate of pet 1000 ft. Ac the tropo- 
pause (top of ttoposphett) temperature re- 
mains almost constant up to 80,000 ft. 
Therefore, modem aircraft encounter coldest 
air in the tropopause layer which varies from 
about 28,000 ft- in the polar ait masses to 
54,000 ft, in the tropical. 

As aJiiiude increases from approximately 
80,000 ft- to 150,000 ft., the temperature re- 
turns to almost sea level condition- This is 
the result of strong absorption of the sun's 
ultra-violet rays in the layer of ozone gas ac 
very high altitudes. 

Ac still higher altitudes, the temperature re- 
veres to extreme cold. 



FORECAST; Toj) FUskt Performauce with Mobil Aero 

Hydraulic Oils and Mobilgrease Aero! 


M^bil 


SOCONY MOBIL OIL COMPANY. IN 


Instant control response can be yours despite extreme tempet.iture 
variations, thanks to the wide range of temperature characteristics 
of these top-quality Mobil products. 

Mobil Aero Hydraulic Oil HF and HFA— These low pout point 
and high VI oils help assure trouble-free operation of hydraulic 
control systems, brakes and struts through all cempetature ranges. 
Mobilgrease Aero Lo-Temp and General Purpose— These Aero 
greases help assure smooth operation of all sliding and rolling 
surfaces of aircraft parts . . . control systems, bearings, and gears. 
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AERODYNAMICISTS i STRUCTURES ENGINEERS 


Friendship Fleet, for example, arc 
named "Citv of Chicago," "Spirit of 
K-nnsas City;" •'I'ricndship of Orange 
County, Calif.," etc. 

Organization places title of the air- 
planes in the name of the governments 
where it is operating to dcmoiisttatc its 
cooperation, which aids in cementing 
ties of fticiidsliip. Many of the gov- 
ernments cooperate to the extent of 
their limited resources; last ve;ir the 
Permian government donntcri 40,000 
gal. of fuel to |A/\RS. 



YAK-1SP has top S|vecd of 174 niph. 


Russians To Produce 
Yak-18s in Quantity 

Two new versions of Russia's single- 
engine Yiik-lS trainer have completed 
flight tests and arc slated for quantity 
production. 

Both planes— the Yak-18P and Yak- 
1 8A-cinl)ody substantial improvements 
in design and performance ovet their 
prototype. Tlicv will be delivered to 
tlic Red Ait P'orce and to aero clubs 
operated by the U-S-S.R.'s huge, seini- 
militarv DOSAAl’’ (Voluntary Society 
for Cooperation with the .Army, .Air 
I'orcc and Xavyl. 

• Two-place Yak-18A has a imiximum 
speed of 161 mpli. at sea level, service 
ceiling of 16.89‘7 ft. and normal range 
of 466 mi. With anxiliarv fuel tanks, 
range can be increased to more than 
2.484 mi. 

Main point of the A'ak-IS.A. accord- 
ing to Soviet reports, is its high rate of 
climb. It fan reach 5.281 ft. in 5* 
minutes. Horizontal speed and nia- 
ncuverabilitv ate better than for tire 
Yak-lS- 

• Single-scat Yak-18P has a top speed 
of 174 inph. and setvia- ceiling is 
21,982 ft. Takeoff tun is 394 ft. and 
landing distance using brakes and flaps 
is about 656 ft. 

A'ak-18P’s tricycle landing gear is 
■fully retractable, vvliile the Yak-18.A's 
is only scmi-retractablc, Botli aaft ate 
lovv-vving monoplanes powered l)y air- 
cooled, radial engines, 'Ibcv luivc tvvo- 
vv-.iv radio and all-weather navigational 
equipment. 


VERTICAL TAKE-OFF... 
... a new Landmark 
of Aviation Progress 



Dell Aircraft now presents the opporliinily to be 
associated with the development of high-perform- 
ance, jet aircraft which will lake off and land verti- 
cally in a conventional attitude. Two test vehicles, 
one of tlicm the X-14, have been flown successfully, 
and an operational aircraft is uow being designed 
for the United Stales Navy. 

Expansion of this VTOL program lias created open- 
ings for experienced aerodynamicists and structures 
engineers with experience in these fields: 


Here are challenging, long-range opportunities to 
participate in the production of the planes of tomor- 
row. Salaries commensurate with your 
background, good living and working 
conditions, and liberal benefits. Please 
write: Supervisor of Engineering Employ- 
nieiit.Depl, E-25,BEtLAiRCRAFr corporation. 
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BRISTOL 

OLYMPUS 

POWERS THE 

VULCAN 


BRISTOL: Power for the Wings of the World — No. 4 


Twin-spool Olympus gives British V bomber^ 
great speed, high ceiling, long range 



The great Avvo Viileans of the Brilisti Royal Air Force arc 
poaered by Bristol Olympus tui’bojets. These V bomboi’s 
o«-e their great speed, high ceiling and long range 
largely to tlie Olympus — an engine whiclt iinitjuely eom- 
hines great power at high altitudes, very low specific fuel 
eoiisumption, and exceptional, proven reliability. 

The British Undcr-Seeretary of State for Air. Mr 
C'hai’les I. Orr-E« ing, has slated; “The Vulcan lias iirob- 
ably had the niiiiimum amount of teething trouble of any 
aircraft introduced in the B.AF over the last 10 years." 

Bristol twin-spool system. The Olympus employs the 
Bristol-pioneered twin-spool system. This system inake.s 
starting easy, eliminates surge, and gives a rapid rcspoii.se 
to control. Vulcan pilots regularly put the Olympus 
through "siam" accelerations and decelerations at alti- 
tudes well above oO.OOO ft — one of the most severe te.sts 
to which a turbojet can be subjected. The Olyiiipns 
respond.^ magnificently everv time. 


t-aisst version — the Bristol Olympus Mark JOO is typo 
tested at 16,000-lb thrust— without reheat. It is no«- in 
[miduction for the Vulcan B Mark 2 and gives the 
boiiiher even better performance. A civil vei-sion of this 
tiiibojet — the Wright TJ 3S Zephyr — has been jointly 
developed by Biistol and Curtiss- Wright. 

Olympus dsveiopmont. The Olympus is capable of 
dcvelopineiit into the 20.(X)0-lb tlinist class. It has already 
run at observed thrusts of over 17,300 lb without reheat. 

BRISTOL 

> 

Aero -Engines 





PUSHER propcilci lias rcscrsc action 


Russian Snow Sled 
Uses Aircraft Engine 

A propcilcr-powcrtcl Russian "air- 
skd” built b\’ lidicoplct designer N. I. 
Kamov for surface transportation o\cr 
mo« and ice in tlic far north has siic- 
ccssfullv completed its tests. 

\'ehiclc consists of a standard Soviet 
I’obcda automoijilc-mimis wheels— 
mounted on runners. On top of the 
car body is a 260-hp- .AI-HR piston 
uiginc-the same ]jo«cr|>lant used in 
Russia’s new Antonov .WH Pclielka 
(Little Bed short-luuil airline transport 
plane. 

A two-bladed, vanable-pitcli pusher 
inopcilcr |)ruvides forward motion and 
braking, if necessary, the projiellcr can 
fnrni.sh reverse tlmist for backward 

Russian reports state that the Kamov 
irit-slcd is more powerful than similar 
vehicles built catlict "which didn’t 
provide even ininiimmi comfort, were 
short lived, and had many operational 
troubles." Ilie Kamov model is said to 
be as comfortable as a passenger ear 
and can be operated bv aiivone familiar 
with an automobile’s controls. 

Space nriginally intended for the 
Automobile engine is used for baggage. 
Tanks with a fuel ca|jacitv sufficient for 
five hours’ operation arc located under 
the car’s front fenders. 

Sled is ev|uipped with a .special heater 
used to warm the engine before start- 
ing. 

It also heats the cut’s "cabin 
when traveling and can warm the un- 
derside of the runners if they should 
become ft07.cn while the vehicle is 
stopped. 

PRIVATE LINES 


Test ptogtaor for Russia's twin-engine 
-\ntonov An-H Pclielka (Little Bee) 
short haul transport calls for approxi- 
inatelv 83 flight hours. An-14 made its 
first flight in mid-March (.^W Apr. 21 . 
p. 4>l. Standard version will carry six 
)Jiissengets and 330 lb. of baggage for 
373 mi.; a proposed cargo model will 
carry 1, 320-lb. pavload op to 621 mi. 


Inrhorpop transport ate now scheduled 
to go to following: Continental Can 
Co., General Tire & Ritbhcr Co.. But- 
ler Aviation, Bank of Mexico, Westing- 
liouse ICIcctric Corp., Champion Spark 
I lug Co., Kimbcrlv-Clark Corp. and 
Ideal Cement Co. In all. 13 firms have 
ordered planes for private use. I'aircliild 
has total of 93 orders on books for 
R-27s, including airline tv pc.s. 


8300,000, calls for aerial photography, 
photogramnictric mapping, mosaics, 
astro control, airborne magnetometer 
survevs and their interpretation. Hunt- 
ing is employing a Boeing B-I7 photo 
sliip and two Lockheed Mndsuns 
ajiiipped with ni.agnetometerand photo 


Three \'ertol 44 helicopters have 
Ixcn purchased by Cinadian govtrn- 
iiifiit at cost of auDroxiinateiv SI inil- 


Half-dozcn separate aerial suncy cou- 
Iiacts covering some 60,000 sq. mi. ot 
Bolivia have hecn awuided Oinadian 
Hunting Group by several international 
oil firms. Amount of contracts exceeds 


lion, vvitli spates. Vcrtols will be turned 
over to Spartan Ait Sen-ices, Ltd., winch 
is handling supply qf Mid-Canada 
Karlv W’atning Line installations un- 
der RCAR contract. 


AIRWORK Opens A NBW 
Accessory Overhaul 



• Located next to the Miami Airport; 

1740 N. W. 60th Avenue, 

Miami, Florida 

• Overhauling carburetors, magnetos, Ignition harness, OC 
generators, voltage regulators, roverse current relays, 
starters, fuel pumps (engine driven and submerged), 
vacuum pumps and hydraulic pumpa. 

• Exchange acceasorlea carried in stock. 


• For details, call: TUxado B-3467 


n Rj.wprlf 
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A message for young 
physical scientists & engineers 


from James H, Doolittle, Chairman, NACA 


eakthroughs on crucial problems relating to 
id missiles can be expected in light of 
ong record of achievement. NACA supplies 


NACA has a staff of 7,750 research scientists and supporting personnel spread 
among centers on both Coasts and in Ohio. NACA staff members in pursuit of new 
knowledge have available the finest research facilities in the world, including 
several of the largest and fastest supersonic and hypersonic wind tunnels, hot jets, a 
fleet of full scale research airplanea, which will include the X-IS, hypersonic bal- 
listics ranges, shock tubes, a nuclear reactor establishment, rocket facilities, a 
research missile launching site, tracking devices, and the most advanced mechanical 
and electronic computers. 

NACA Fields of Research Include: Aerodynamics, Aircraft and Missile 
Structures, Materials for Aircraft and Missiles, Automatic Stabilization, Propul- 
sion Systems, Propulsion Systems Structures, Rocket Systems, Solid State Physics, 
Fuels, Instrumentation. 

A number of staff openings are becoming available. You are invited to address 
an inquiry to the Personnel Director at any one or all four of the NACA research 
centers: 

Langley Aeronautical Laboratory, Hampton, Virginia 
Ames Aeronautical Laboratory, Mountain View, California 
Lewis Flight Propulsion Laboratory, Cleveland, Ohio 


The Nation’s Aeronautical Research Establishment 


WHO'S WHERE 

(Condpucd from psgc 25) 



C„ disttict 

”th. 



Maj. Ge„. Samuel S. fact. Ditcclor of 





Engineers: 
work in 
dynamic 
science 


North American’s Columbus Division, 
home of the T2J jet trainer, FJ-4 Fury 
Jet and A3J attack weapon system, is 
rapidly expanding its Dynamic Science 

research contracts hayecreated excellent 

ing comprehensive studies on analytical 
flutter and vibration, evaluation of pre- 
liminary designs to detemine from an 
aeroelastic standpoint the effects of 
structural flexibility on aero load distri- 
bution. 

DYNAMIC TESTING: : 
in testing models ir 
tunnel, deter 
ground and fl 
systems, and measuring flight vibration 
in reproduced environments- 
DYNAMIC ANALYSIS: Perform stud- 
ies on the effect of gust, blast, and car- 
rier operations on the structural system 
transient load. Apply a generalized har- 
monic analysis to random disturbance on 
rigid bodies. Ascei-tain the effects of 

acteristics. 

ANALOG COMPUTING: Work on the 
development of analog 
cults, methods... combi: 
operations by applyii 


THE COLUMBUS DIVISION OF 


NORTH AMERICAN AVIATION, INC. ^ 
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EMPLOYMENT OPPORTUNITIES 


AMERICAN AIRLINES INC., ENGINEERING DIVISION 


Key positions offering challenging assignments and professional growth in a 
stable industry with full employee benefsts open to experienced fngineers: 




PERSONNEL DIVISION 

AMERICAN AIRLINES, INC • 910 South Boston Ave., Tulsa, Oklahoma 


ENGINEERS 

RESPONSIBLE POSITIONS 

at 


BECOME A 

SALES ENGINEER 

FOR AMERICA'S LEADING 
FUEL INJECTION NOZZLE 


SIKORSKY HELICOPTER 


STRUCTURAL 
I DESIGN 
ENGINEERS 


CaodidatM mult hove 8. S. or M. 5. degree In Aero* 
aerodynamic srudiei ond rnhuence an design configura* 
tion involving EXTERNAL AERODYNAMICS. STRUCTURES, 
STABILITY AND CONTROL 


^ AVIONICS 
* ENGINEERS 


SONAR SYSTEMS, AUTOMATIC CONTROL AND DRONE 
SYSTEMS, NAVIGATION AND COMMUNICATION SYS- 

in Eleciricol or Mechonical Engineering, 




DYNAMIC 

ENGINEERS 


ACOUSTICS, VIBRATIONS. Al 


FLUTTER ANALYSIS. 


MANUFACTURER 



MECHANICAL 

DEVELOPMENT 

ENGINEERS 


Engineering. Mult hove minimum two yeori' evperlenee 
of geors, beoringi. ihoHs, linkogei, etc. For odvonced 




SIKORSKY AIRCRAFT 

ONE OF THE DIVISIONS OF UNITED AIRCRAFT CORPORATION 


BRIDGEPORT end STRATFORD, CONNECTICUT 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS, E E 

A. program that is 
attracting some of 
the best minds in 
electronics now 
calls ^r additional 
creative engineers 

GUIDANCE 
SYSTEM FOR 
AIR FORCE 
ICBM ATLAS 

UNDER DEVELOPMENT 
AT GENERAL ELECTRIC 

There is an unprecedented challenge for 
electronic engineers in developing the 
command radio-radar system for Atlas. 
Portions of this system must achieve 
aeouracies on order of 1 part in lOniillicn 
...and maintain them without degradation 
under the extreme conditions of shock, 
vibration and temperature encountered 
during an ICBM's blast oFF and acceleration 
along the initial portion of its trajectory. 


Men who can work to these stringent 
operational requirementa will be well 
equipped to handle still more demanding 
“command" problems. As the Manager of 
General Electric’s Missile Guidance Section 
said recently: “With this job behind us, 
there will remain no significant obstacle 
to the practical guidance and navigation 
of other space vehicles." 
Current opportunities at the Section ace 
at all levels . . . and exist in practically 
every phase of the program. 
If your field of special competence 
appears in the list below there may be 
a position open to you, with high 
professional implications for the future. 
Systems analysis, svaluatlan & Integ/allon a 
Systems and component reliability • Transistorlaed 
J circuits, pulse circuitry, IF-Video circuits • RF and 

eatlanc control devices • Doppler rsder design & 
development • Digital data processing techniques, 
data transmission Involving D & D of ground.basod 

oparalions, Including planning, ranga instrumentation 
automatic last aqulpment. 
Positions are at Syracuse and Utica, n,y. ftcllirias. 


MISSILE GUIDANCE SECTION 

GENERAL ;^ ELECTRIC 

Court Street, Syracuse, N. Y. 
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Searchlight Section 



SEARCHLIGHT SECTION 



C18 and D18 
and now E18 


> 





AIRCR AFT-PAINTIN G 

O'HARE FIELD CHICAGO 



Ai SU^PLICK OF OOUOL4S fASTS AND COMfONtMS 

FARRAR AVIATION 


One of the world's 
largest inventon'es of 

DOUGLAS 

DC-3 & DC-4 PARTS 


OB3B 


FOR RATES OR INFORMATION 

About Classified Advertising 

Contact OL WcQrac-Jktt Offic. flcarc.t IJon 


ATLANTA, 3—1301 Rhodes-Hoverty Bldg. 

JAdtson 3-6951 

BOSTON, 16—350 Pork Square 

HUbbard 2-7160 

CHICAGO, 11—520 No. Michigan Ave. 

MOhowk 4-5600 

W. HIGGENS 

CINCINNATI, 37—2005 Seymour Ave. 

ELmhorsf J-4I50 

CLEVELAND, 13—1164 llluminoting Bldg. 

superior 1-7000 

W. SUUIVAN 

DALLAS, 2 — 1712 Commerce St., Voughn Bldg. 

Riverside 7-51I7 
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DETROIT, 26—856 Penobscot Bldg. 

WOodword 2-1793 


NEW YORK, 63—500 Fifth Ave. 

oxford 5-5959 

R. OSENOUR — D. COSTER— R. UWIESS 

PHILADELPHIA, 3— Six Penn Center Plaza 

LOcust 3-4330 

ST. LOUIS, S— 3615 Olive St. 

JEfferson 5-4867 

t. HOLLAND 

SAN FRANCISCO, 4—68 Post St. 

DOuglas 2-4600 



FISCHER & PORTER 
TURBINE FLOWMETER 
BREAKS THROUGH 

CALIBRATION BARRIER 
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Performance curves for conventional turbine flowmeters 


Re-calibrating tor every change in fuel can get to be a very real 
barrier to metering efficiency. Conventional turbine flowmeters 
require a separate calibration curve for each change in viscosity. 
But F & P turbine flowmeters use the same calibration curve for 
all viscosities ; one meter . . . one calibralion . . . handles all 
fluids. Dismantling and reassembly for inspection do not affect 
the calibration in any way. 

All-viscosity calibration plus long linear ranges, rapid transient 
response, simple rugged design, and insensitivity to meter 
attitudes and piping configurations make this flowmeter the 
ideal building block for missile fuel metering and engine test 
systems. Write for new Catalog 10C150. Fischer & Porter Co., 
5158 County Line Road, Hatboro, Pa. In Canada, write Fischer 
& Porter (Canada) Ltd., 2700 Jane Street, Toronto, Ontario. 

FISCHER & PORTER CO. 

Complete Process Instrumentation 
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AEROIET-GENERAL 

CORPORATION 

TURBO-MACHINEBY 

DIVISION 

Oilers Key Positions 



design, and development 
in following fields: 


* TURBINES 


Propellant-powered, high- 
speed machines from one 



pumps of high suction si; 
cific speed for mono-pi 
pellant and bi-propel!c 
systems. 

► GAS GENERATORS 
Mono-propellanl and 1 
propellant systems f 
wide ranges of design oi 
operating conditions. 


y, voltage, ; 
and other eii 
rols for turl 


You ore cordioJJy invited 



AEROJET GENERAL 
CORPORATION 
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LETTERS 


Helio “Courier” 




jfcoutitabl) omittcxl mcntioi'. S'th^'ilcTo 
"CoutiEr" which has been in use since 19s? 


Safety 

Siiiii 

“H 3 Js 

iiSliaSs 

'^Wm 



"I^£Ss 5 tS 


iillSHi 

35 S^l£ 

Reserve Cuts 

iliSiii 

tion of a salisfactorv pcrio.I for aclisc diifi' 

”£S'Si-Sl'S'jE'SSr: 
1111111 “ 
are heln| subsidized bs’ federal opptopria- 

lElSrslEEHs? 

Sii 

sH?£;E' 
E.E“?C= 2 E 


The ALPA protest against the findings of 
the CAB in the ease of the Rikers Island 

JSfMm 

aEEEais 

aESHESS- 

li.'ilsr* '•■ 

Wakefield, Mass. 
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your standard for 
the future... 

The Fastbolt System 
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How ESNA^solves 

7 typical aircraft fastening problems 



Speedier installation of access panels 

ESNA gang channel nut strips elimi* 
nate the costly, time consuming inslal* 
lation job of riveting individual nuts. 
Available in straight or curved sec- 
tions and even complete rings, custom 
designed for applications such as ac- 
cess doors or inspection covers. 



Bolting non-parallei surfaces 

No more costly spot facing, step mill- 
ing or hand selecting tapered shims! 
ESNA’s counlerbored, self-aligning 
types include one lug, two lug, gang 
cliannel, standard hex and high ten- 
sile types. Ball-and-socket relation- 
ship of nut and special base allow an 
8° tilt in any direction from centerline 
to compensate for draft angle or tap- 
ered sections. 



Fastening stressed joints subject to 
temperatures up to 1300^F. 

For really “hot” applications such as 
jet engine flange assemblies or fire 
wall sections, where fastener depend- 
ability is critical, ESNA offers the 
“long-beam” locking device. The full 
cantilever of these sections assures 
protection against failures related to 
relaxation, creep and similar prob- 
lems caused by the effects of ex- 
tremely high temperatures upon met- 
als. (Ask for ESNA Bulletin No. 
5715 Design Manual for High 
Temperature Self-Locking Nuts.) 



Simplifying major 
substructure joining 

An ESNA barrel nut doesn’t have to 
be held for wrenching . . doesn’t need 
precisely mated bolt holes. The bar- 
rel-shaped fastener, is simply finger- 
pressed into a drilled or reamed hole 
until the special clip snaps into posi- 
tion at the bolt hole location. The 
.030" float of the nut section of this 
fitting avoids misalignment problems 
and the bathtub recess for wrenching 
area is eliminated. New NAS 577 bar- 
rel nut (180,000 psi) now available. 
Also 160,000 and new 220,000 psi 
series. 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 




Applications requiring guaranteed high 
reusability through more than 
50 on-off cycles. 

Where repeated tear-down and re-as- 
sembly or frequent readjustment is 
required, the exceptional elastic 
“memory” and non-galling character- 
istics of ESNA’s standard nylon lock- 
ing insert guarantees long lasting 
locking torque and fastening depend- 
ability. Available in all sizes and con- 
figurations of standard aircraft type 
nuts. Parts can also be designed to 
order and in any standard configura- 
tion, with guaranteed re-use factors as 
iiigh as 300 on-off cycles. 


Attaching components in areas with 
limited wrench clearance. 

Miniaturized insert-type hex nuts with 
across-the-flats dimensions as small as 
.109 in the 0-80 size ... or all metal 
(550®F.) nuts to AN365 or NAS 679 
performance specifications with inter- 
nal wrenching hexagon faces (which 
permit use of smaller wrench sizes) 
are available for use at locations 
where space and w'eight limitations 
are paramount. Complete lines of 
NAS miniature anchor nuts in carbon 
steel and A286 stainless steel are also 
in production. Ask for your copy of 
the NAS/ESNA Conversion Book. 


Sealing against fuel tank leakage 

No danger of highly volatile fluids 
leaking past bolt threads with ESNA’s 
self-sealing, floating anchor cap nut! 
The one piece cap unit is provided 
with “0”-ring seal around its base 
which seals immediately the nut is riv- 
eted to the surface. The self-locking 
nut enclosed within the cap has .025" 
float to compensate for misalignment. 
Also available in gang channel nut 
strips. 


-WHAT ARE YOUR FASTENING PROBLEMS?- — — — 



Dept. N49-525, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, N. J. 

Please send me details on the following: 



Q Installing access panels 

Q Simplifying substructure joining 

Q Sealing against leakage 

Q Assuring high re-usability 

Q Fitting in limited space 

Q NAS/ESNA Conversion Book 

Q Bolting non-parallel surfaces 

O Bulletin No. 5715 High 


Temperature Design Manual 


Title 



City 

Zone Stote 



